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HEREDITARY OPTIG ATROPHY 
All INVESTIGATION INTO 59 CASES 
WITH DOMINANT' TRANSMISSION AiMD EARLY ONSET
THE GASES HAVE THE FOLLOWING CHARACTERISTICS; -
( a )  DOMINANT MODE OF INHERITANCE 
( b ;  GRADUAL ONSET IN EARLY CHILDHOOD 
( c )  PARTIAL FAILURE OF CENTRAL VISION 
( a ;  NO PROGRESS AFTER INITIAL STAGES .
THE INVESTIGATION HAS BEEN CARRIED OUT UNDER THE FOLLOWING 
HEADINGS; -
REVIEW OF PUBLISHED CASES OF EARLY ONSET 
DESCRIPTION OF AUTHOR ’S CASES
COMPARISON OF AUTHOR’S CASES WITH PUBLISHED CASES 
DESCRIPTION OF LEBER’S DISEASE
COMBRISON OF AUTHOR'S CASES WITH LEBER’S DISEASE
CONSIDERATION OF CAUSES
SUMMARY
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REVIEW* OP PUBLISHED GASES
T h e - f o l l o w i n g  c a s e s  o f  d o m in a n t  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  
o n s e t  h a v e  h e e n  p u b l i s h e d ; -
c.<e
I
<TV~ J f J .
Loyne I 898 0J 7 Cases
n Knapp I 90I4- Cv 7 ' «
I I I Ma r e u s  Gunn 1907 (z) 5 "
M A r n o l d  Lawson 1907 b ) 2 »
I G risc o m  i n  1921 (*> 14 «
M Thomson & C a s h e l l  i n  1955 ^ 1 6  "
m R i e d l  i n  1955 (r) _ i  n
58 n
f i r s t f i v e  w e re  p u b l i s h e d  a s c a s e s  o f L e b e r 1s
The f o l l o w i n g  a r e  s i m i l a r  c a s e s ,  b u t  a r e  n o t  i n c l u d e d  i n  t h e  
p r e s e n t  s e r i e s  on a c c o u n t  o f  a t y p i c a l  f e a t u r e s
M  S n e l l  I 897 (f J
IX R i f a t  1906 (?J
X Samuels  on 19 4^-0
XI Rampold i  18 85 O'J
R a m p o ld i f s c a s e  h a s  b e e n  q u o t e d  a s  a n  exam ple  o f  d o m in a n t  
h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  o n s e t ,  b u t  t h e  o n s e t  i n  h i s  
c a s e s  was i n  l a t e r  l i f e
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REVIEW OF PUBLISHED GASES
REVIEW OF SIMILAR CASES T
V
/>/
,v)
N e t t l e s h i p  ( l j  q u o t e s  a n  u n p u b l i s h e d  p e d i g r e e  by Doyne
» - » ? i --------( 1 8 9 8 ; .  <3? 3
\  U cT /ig l
' * / ...................... »..   - • '  ■/. -■....4-
Q o'* *  ?
\  . . . . .  £ _____ L , . X . _______  * 0 -
cr  £  ^  °7' % J  ^
G e n e r a t i o n  Case
( i j  Can s e e  t o  r e a d ,  b u t  h a s  some d e f e c t  o f
v i s i o n ,
( i i )  ( 2 )  S een  a t  70« S i g h t  f a i l e d  i n  c h i l d h o o d ;
h a s  r e m a in e d  u n c h a n g e d ,
( i i i j  (I4J  Aged 20 .  Born  w i t h  s i g h t  a s  i t  i s  now.
( i v ;  ( 6 ) At  ^ -  s i g h t  b e g a n  t o  f a i l .
Now 8 -  myopia -  7 .00D .  V.R.  f i n g e r s .  
D isc  p a l e .  Can r e a d  jip s l o w l y .
( 7 ; Saw w e l l  t i l l  Ij..
Now 5 . H. + 2 .00D .  D isc  p a l e .
V. f i n g e r s  3 ’ •
( 1 0 ;  A t  2 / 1 2  b e g a n  t o  s e e  b a d l y .
S e e n  a t  I r r e g u l a r  nys tagm us  n o t e d .
S een  a t  1 1 0 /1 2 ,  D isc  p a l e .  uHe bumps 
i n t o  t a b l e s n
NOTE;-
5 C ases  s e e n .  S i g h t  f a i l e d  a b o u t  5 ° r  k  y e a r s  o f
a g e .  I n  o n e ,  s i g h t  f a i l e d  a t  2/ 1 2 ,  an d  a t r o p h i c
d i s c  s e e n  a t  1 ^ 0 / 1 2 .
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RKVI3V OP PUBLISHED GASES
KHAPP'S CASE XI
( i )  ¥ o»
( i i ; i 2. C? 3? * "T^
( i l l ) ** t  t  cT o~ a*-
'  I 2. 3 -+ s  6 7 8 9I I_______________ L
G e n e r a t i o n  Case
( i i )  ( 1 )  S i g h t  b l u r r e d  s u d d e n l y  a t  a g e  o f  2 k .
B oth  p a r e n t s  h e a l t h y .  F i e l d s  f u l l
w i t h  c e n t r a l  s c o to m a .  S l i g h t
r e c o v e r y  o f  s i g h t  many y e a r s  l a t e r .
A t y p i c a l  c a s e  o f  L e b e r ’ s d i s e a s e .
( i i i ) ( 1 )
( 2  ) S i g h t  was f o u n d  t o  b e  p o o r  when t h e y  
went  t o  s c h o o l .
Case  3 exam ined  a t  a g e  o f  y y  
V i s i o n  R. an d  L. ® /6 o .  No c o l o u r  
v i s i o n .  F i e l d s  c o n t r a c t e d  t o  a b o u t  
20°.
D isc  p a l e  on t e m p o r a l  h a l f .
A r t e r i e s  n o r m a l .
^  ( k j  S e e n  a t  a g e s  o f  1 2 , 1 0 , a n d  8
/ T ,  r e s p e c t i v e l y .  Always h a d  p o o r  s i g h t  w h ich
w /  was f i r s t  n o t e d  when t h e y  went  t o  s c h o o l .
I n  e a c h  c a s e ,  v i s i o n  R. an d  L. ® /6 o .
No c o l o u r  p e r c e p t i o n .  F i e l d s  
c o n t r a c t e d  t o  a b o u t  2 0 ° .  No c e n t r a l  
s c o to m a .  A r t e r i e s  n o r m a l .  D isc  
p a l e  on t e m p o r a l  h a l f .
NOTEs-
1)  Dominant  t r a n s m i s s i o n  i n  2 g e n e r a t i o n s .
2 )  E a r l y  o n s e t  i n  7 c a s e s  i n  2 g e n e r a t i o n s .
5 ) P e r i p h e r a l  c o n t r a c t i o n  o f  f i e l d s .
k J  Case  ( 1 ) ,  G e n e r a t i o n  ( i j  i s  a  t y p i c a l  c a s e
o f  L e b e r ’ s d i s e a s e .
T h i s  c a s e  i s  n o t  i n c l u d e d  a s  one o f  e a r l y  
o n s e t ,  b u t  r a i s e s  t h e  q u e s t i o n  as  t o  w h e t h e r  
d o m in a n t  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y
o n s e t  i s  a  d i f f e r e n t  fo rm  o f  L e b e r ’ s d i s e a s e .
T h i s  p o i n t  w i l l  be  d i s c u s s e d  l a t e r .
-  k -
REVIEW OP PUBLISHED OASES
MARCUS GUHH ITT
U ;
( i i ; **2
G e n e r a t i o n  Case
(X)  ( 1 ;  S i g h t  h a s  a lw a y s  b e e n  h a d ,  i f  a n y t h i n g ,
now . b e t t e r .
R. J^>6 * C e n t r a l  c o l o u r  s co to m a .
L. 6/9* No c e n t r a l  c o l o u r  s co to m a .
F i e l d s  show marked p e r i p h e r a l  c o n t r a c t i o n .  
D isc  G r e y - w h i t e .  V e s s e l s  n o r m a l .
( i i ) (1J  O n se t  a t  5 .
R. ° / 1 2 p .  Ho c o l o u r  s co to m a .
L. 6/18*  Ho c o l o u r  s c o to m a .
G r e a t  p e r i p h e r a l  c o n t r a c t i o n  o f  f i e l d s .
D isc  v .  P a l e .  V e s s e l s  n o r m a l .
( 2 )  Age 1^ -. D isc  p a l e .  M other  h a s  n o t e d
ch an g e  i n  p a s t  y e a r .  (+ 6 .0 0  r e f r a c t i o n ; .
( 3 ; E x c e l l e n t  s i g h t  a t  2 ^ .
HOTE:-
l ;  Dominant h e r e d i t a r y .
2 ;  E a r l y  o n s e t .
2 ) One eye  more a f f e c t e d  t h a n  o t h e r .  
!j.j P e r i p h e r a l  c o n t r a c t i o n  o f  f i e l d s .
-  5 -
REVIEW OF PUBLISHED OASES
ARNOLD LAWSON IV
( i ; f
I-------*-.....   1
( i i ; ?
I n  t h e  m o t h e r ’ s c a s e ,  t h e  d i s e a s e  h a d  made no p r o g r e s s  
s i n c e  s h e  was examined  s e v e n t e e n  y e a r s  b e f o r e  ( a g e  lij.; a t  
M o o r ^ f i e l d s ,  an d  a f f e c t e d  c h i e f l y  one  ey e .
R. 6 / 1 2 .  Normal d i s c .  Gan s e e  c o l o u r s .
L. F i n g e r s .  D isc  p a l e  an d  cupped  i n  t e m p o r a l  
h a l f .  F i e l d s  f u l l .  T h e r e  i s  l a r g e
c e n t r a l  c o l o u r  sco tom a i n  l e f t  e y e .
Son a g e  10 .  D e f e c t i v e  s i n c e  e a r l y  i n f a n c y .
R. 6/ 6o .
L. 6/ ? 6 .
Not im p ro v ed  by g l a s s e s .
B o th  d i s c s  p a l e  L .m ore  t h a n  R« F i e l d s  
n o r m a l .  C e n t r a l  c o l o u r  s co to m a  L. more 
t h a n  R.
G i r l  -  Normal .
NOTEj-
l j  One eye  more  a f f e c t e d  t h a n  o t h e r .  
2 )  C e n t r a l  c o l o u r  s c o to m a .
2 ) F i e l d s  f u l l .
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REVISIT OF PUBLISHED GASES
GRISGOM V
( i )
(ii )
( i i i  )
ill- c a s e s  o f  o p t i c  a t r o p h y  i n  5 g e n e r a t i o n s .  A l l  d a t e  
f ro m  e a r l y  c h i l d h o o d ,  and  a r e  p re sum ed  t o  b e  c o n g e n i t a l .
( T h e r e  i s  no n o t e  o f  n y s t a g m u s ) .  The i n d i v i d u a l s  a r e  w e l l  
n o u r i s h e d  a n d  i n t e l l i g e n t .  T h e r e  i s  no h i s t o r y  o f  
c o n s a n g u i n i t y .
t  cf7 ** f
I _ L  1
%
_ L
*  ? li£l
G e n e r a t i o n ! i i )
V i s i o n
Age
R. L. R. L. R. L. R. L.
\ l b 6So 618 l b  l b 6?6 1So
| 56 34 32
G e n e r a t i o n  ( i i i )
V i s i o n
Age
R. L. R. L. R. L.
6
So
6
So
6
18
6
18
6
12
6
12
CO 6 6
F i e l d s  v a r y ,  b u t  g e n e r a t i o n  ( i i )  shows s l i g h t  p e r i p h e r a l  
c o n t r a c t i o n ,  an d  some p a r a c e n t r a l  s c o to m a .  They w ere  n o t  
t a k e n  i n  G e n e r a t i o n  ( i i i ) .  D i s c s  a r e  w h i t e  w i t h  c l e a r
c u t  e d g e s .  Many c a s e s  show c o n t r a c t i o n  o f  t h e  r e t i n a l  
v e s s e l s ,  and  e i t h e r  f i n e  v i t r e o u s  ch an g es  o r  s c a t t e r e d  
r e t i n a l  p i g m e n t a t i o n .
U r i n e  W .R . , X Ray s e l l a .  No a b n o r m a l i t y .
G r i sco m  c o n c l u d e s  ” Low g r a d e  r e t i n a l  d e g e n e r a t i o n  i s  t h e  
c a u s e ” •
NOTE;-
F i r s t  c a s e  ( an d  o n l y  c a s e )  o f  t r a n s m i s s i o n  f ro m  
u n a f f e c t e d  p a r e n t .  I m p o r t a n c e  r e q u i r e s  
c o n f i r m a t i o n .  I s  t h i s  a n  example  o f  r e c e s s i v e  
i n h e r i t a n c e  i n  a  dom inan t  p e d i g r e e ?
-  7 -
REVIEW OP PUBLISHED GASES
THOMPSON AND GASHELL ( v i ;
d ;
( i i ;
( i i i ;
( i v ;
( v;
( v i ;
f
a*\
t  * fT7
.. I ■- \ _
d*' cr*as
? ?
I 2 3 4-
00
10 c a s e s  ( I n  G e n e r a t i o n  ( i v ; ,  ( v ;  and. ( v i ; ;  examined..  A l l  
p r e s e n t  n y s ta g m u s ,  and. many h a v e  b e e n  educated ,  a t  a  b l i n d  s c h o o l .  
A t r o p h i c  d i s c  s e e n  a t  a g e  o f  2 i n  one c a s e .  F i e l d s  p r e s e n t  s m a l l  
o r  m o d e r a t e  p e r i p h e r a l  c o n t r a c t i o n ,  b u t  no c e n t r a l  sco tom a f o r  
w h i t e  o r  c o l o u r .  D i s c s  a r e  p a l e ,  w i t h  d ee p  c u p p in g  a n d  c l e a r  c u t  
e d g e s .  A r t e r i e s  a r e  s m a l l  i n  some c a s e s .  The d i s e a s e  i s  
s t a t i o n a r y .  V i s i o n  i s  r e c o r d e d  i n  t a b l e .  X Ray o f  s k u l l ,  b l o o d  
e x a m i n a t i o n s  and  W.R, show no a b n o r m a l i t y ,  n o r  was an y  a b n o r m a l i t y  
d e t e c t e d  i n  C.N. S.
THOMPSON' GASES
G e n e r a t i o n  ( i v ;
Age
; R. 
V i s i o n  ;
No. 1 No.
55 i s h 52
H. M. 1
So
H. M. 1
So
G e n e r a t i o n  ( v ;
Age
;R.
;
V i s i o n  ) T ) U
C o lo u r
G e n e r a t i o n  ( v i ;
Age 
R.
L.
C o lo u r
5 2
6
56
?
6
J 6
9
a b l b 2 b5 b5 b 6
52 28 Di ed 
a t  7
2lf 20 13
6 1 6 6 6
So So ^k b l i n d
6 2 6 6 6
% So So % b l i n d
- good
....
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REVIEA OF PUBLISHED CASES
REIDL ( v i i } j
■y ¥
h j  I/ V
/o
3
I ""
« r
[_< jl. s. a. ar.
«r  v  ^    «r
a>
O ?
o
G e n e r a t i o n  Case
(ii)
(iii J
(io;
(iii ) (l;
Age 1(4
(iii) (5)
Age 5^
(5 j
( i v j  (1;
(2JS!
(5 )
H is  b r o t h e r s ,  s i s t e r s ,  f a t h e r  and  m o th e r  h ad  
good s i g h t .  He was exempt f r o m  m i l i t a r y  
s e r v i c e  on a c c o u n t  o f  s i g h t ,  and  a lw a y s  had  t o  
h o l d  a  book v e r y  c l o s e .
Had t o  s i t  i n  f r o n t  a t  s c h o o l .  Can s e e  b e t t e r  
i n  t h e  d a r k .
V i s i o n  R. and  L. c o u n t s  f i n g e r s .
D isc  p a l e  w i t h  deep  cup .  V e s s e l s  n o r m a l .
X Ray o f  s e l l a  h a s  b e e n  done i n  t h i s  c a s e ,  and 
i n  a l l  o t h e r s ,  and  no a b n o r m a l i t y  f o u n d .
Had t o  s i t  i n  f r o n t  a t  s c h o o l .  Can# s e e  
b e t t e r  i n  t h e  d a r k .
V i s i o n  R. 5 / 6 0 .  L. c o u n t s  f i n g e r s .
D is c s  p a l l o r  o f  t e m p o r a l  h a l f  w i t h  d e ep  c u p p in g .  
V e s s e l s  n o r m a l .  F i e l d s  f o r  w h i t e  c o n t r a c t e d .
F i e l d s  f o r  c o l o u r s  h e m i a n o p i c .
S i g h t  h a s  n e v e r  b e e n  good .
V i s i o n  R. 5 /15* L. 5/ 10 .
Disc  p a l l o r  o f  t e m p o r a l  h a l f ,  b u t  n o t  so  marked 
a s  i n  b r o t h e r s .
The y o u n g e s t  i s  1 7 . A l l  had  t o  s i t  i n  f r o n t  
a t  s c h o o l .  A l l  show p a l l o r  o f  d i s c  w i t h  deep  
c u p p in g .  The p a l l o r  i s  marked  i n  the  tem p o ra l  
h a l f .  The o n ly  f a c t o r  w h ic h  v a r i e s  i s  th e
f i e l d s ;  many c a s e s  show q u a d r a n t i c  o r  h e m ia n o p ic  
d e f e c t s  f o r  c o l o u r s ,  a n d ,  i n  some c a s e s ,  
p a r a c e n t r a l  s co to m a .  A l a r g e  s p o t  h a d  t o  be 
u s e d ,  a s  a s m a l l e r  s p o t  was n o t  a p p r e c i a t e d  a s  
c o l o u r .
/ V o 7 £ .  ,) .
3) ^  7
-  9 -
REVIEW OF PUBLISHED GASES
ATYPICAL GASES WITH EARLY ONSET 
SPORADIC TYPE
^  ( v i i )  S n e l l  ( S.) i n  1897 r e p o r t e d  a  f a m i l y  w here  5 s i b l i n g s
: 7;, o f  h e a l t h y  p a r e n t s  h a d  c o n g e n i t a l  o p t i c  a t r o p h y  w i t h
f u l l  f i e l d s  and  no c e n t r a l  s co tom a.
RECESSIVE TYPE
( v i i i )  R i f a t  (. %) i n  1906 r e p o r t e d  6 c a s e s  o f  c o n g e n i t a l  
o p t i c  a t r o p h y  among c o u s i n s  whose p a r e n t s  w e re  
: * h e a l t h y .  W.R. was n e g a t i v e .  T h e r e  i s  no n o t e  
o f  n y s ta g m u s ,  b u t  i t  i s  s t a t e d  a l l  w e re  b o r n  b l i n d .  
V i s i o n  R. and  L. p e r c e p t i o n  o f  l i g h t .
D isc  i s  p a l e  w i t h  c l e a r  c u t  e d g e s .  V e s s e l s  a r e  
n a r ro w .
T t  *  ^  «
ASSOCIATED WITH OTHER NERVE ATROPHIES
(IX )  S am ue lson  0 ° J  i n  I 9I+O r e p o r t s  a  m o th e r  and  5 
s i b l i n g s  w i t h  o p t i c  a t r o p h y  o f  e a r l y  o n s e t ,  and  
w i t h  d e a f n e s s  due  to  a t r o p h y  o f  v l i i  N, and  w i t h  
p a r e s i s  o f  r e s p i r a t o r y  n e r v e s .
I t  i s  p o s s i b l e  t h a t  t h e s e  c a s e s  s h o u l d  b e  i n c l u d e d  i n  t h e  
g ro u p  o f  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  o n s e t ,  b u t  i t  i s  
p r o p o s e d  t o  l e a v e  them a s i d e  m eanw hi le .
EA -TE ONSE~r.
( x i . j  a *
-  10 -
SUMMARY OP PUBLISHED OASES
I n  s e v e n  f a m i l i e s ,  we h a v e  r e p o r t s  o f  58 c a s e s  o f  o p t i c  
a t r o p h y  p r e s e n t i n g  t h e  f o l l o w i n g  p o i n t s
1 ) I n h e r i t a n c e
I n  e v e r y  c a s e  ( e x c e p t  tw o ;  t h e  a t r o p h y  i s  d i r e c t l y  i n h e r i t e d  
f ro m  a n  a f f e c t e d  p a r e n t ;  f r o m  a  male  i n  %  c a s e s ,  f ro m  a  f e m a l e  i n  
10 c a s e s .
The c h i l d r e n  o f  t h e  a f f e c t e d  p a r e n t  h a v e  b e e n  a f f e c t e d  i n  t h e  
f o l l o w i n g  numbers
A f f e c t e d  U n a f f e c t e d
Males F em ales Males F em ales
Doyne 5 4 4 ii-> Knapp 5 2 7 5
Gunn 1 1 1
Lawson 1 2 1
G r isco m 8 6 4
5
7
Thompson 6 10 l
R e i d l JL __2 4 -
31 27 £ 5 18
T o t a l  o f  Males a f f e c t e d  31 T o t a l a f f e c t e d S8
T o t a l  o f  F em ales  a f f e c t e d  27 T o t a l u n a f f e c t e d 45
I n  two c a s e s  
u n a f f e c t e d  p a r e n t .
( G r i s c o m ’ s ;  t h e a f f e c t i o n  was p a s s e d on  f r o m  a n
I n  ll± c a s e s , t r a n s m i s s i o n  was f rom  a f f e c t e d  f a t h e r , i n  10
c a s e s  f ro m  a f f e c t e d  m o th e r .
■ r
A most n o t e w o r t h y  e x c e p t i o n  to  t h e  mode I n h e r i t a n c e  i s  c a s e  
( 1 ; ,  g e n e r t i o n  ( i i ;  o f  K napp’s f a m i l y .
The h i s t o r y ,  g i v e n  i n  f u l l  i n  K napp’ s' p a p e r ,  i s  t y p i c a l  o f  
r e c e s s i v e  h e r e d i t a r y  o p t i c  a t r o p h y  coming on s u d d e n ly  a t  t h e  a g e  
o f  214.. The man’ s p a r e n t s  w ere  h e a l t h y ,  and no o t h e r  c a s e  was 
known i n  t h e  f a m i l y .
T h i s  c a s e  r a i s e s  t h e  whole q u e s t i o n  a s  t o  w h e t h e r  a 
r e c e s s i v e  t r a n s m i s s i o n  can  become d o m in a n t ,  a n d  w h e t h e r  d o m in an t  
h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  o n s e t  i s  a v a r i a n t  o f  t h e  
r e c e s s i v e  t y p e  of  l a t e r  o n s e t .
A l s b e r g  r e p o r t s  a s i m i l a r  c a s e  (Fed .  9^5 B e l l i t  Ref .
2 ;  Sex I n c i d e n c e
Of a f f e c t e d  c a s e s ,  31 a r e  m a le ,  and 27 a r e  f e m a l e .
3 ;  Age o f  O n s e t
I t  i s  d i f f i c u l t  t o  r e c o r d  t h e  a g e  a t  w h i c h  e a r l y  f a i l u r e  o f  
v i s i o n  o c c u r s .
I f  one  may assum e t h a t  t h e  ptesence o f  nys tagm us  i n d i c a t e s  a 
c o n g e n i t a l  fa iLure  o f  c e n t r a l  v i s i o n ,  17 c a s e s  o f  t h e  I4.9 a r e  
c o n g e n i t a l .  29 c a s e s  w ere  n o t e d  a t  o r  b e f o r e  s c h o o l  a g e .
2 a r e  n o t  s t a t e d ,  and  1 was f i r s t  n o t e d  a t  lip 'when d i s c  was w h i t e .
Thus t h e r e  a r e  !p6 c a s e s  i n  w h ich  t h e  o n s e t  was c e r t a i n l y  
b e f o r e  5 y e a r s  o f  a g e .
- I I -
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14.) S i g n s  a n d  Symptoms
Ho c a s e  h a s  c o m p la in e d  o f  n o t i c i n g  t h e  o n s e t  o f  b l u r r i n g  
o f  v i s i o n .
I n  n o . c a s e  i s  t h e r e  a  h i s t o r y  o f  any  im provem ent  o r  of  any  
marked d e t e r i o r a t i o n  o f  t h e  c o n d i t i o n .  T h e re  a r e  n o t  s u f f i c i e n t  
r e c o r d s  o f  v i s u a l  a c u i t y  f ro m  which  one c a n  draw c o n c l u s i o n s ,  bu t  
t h e  v i s i o n  o f  two o f  G r i s c o m ’ s c a s e s  a g e d  6 (V. R. and  L. ° / l 8 , and 
V. R. and  L. ^/ 1 2 )  s u g g e s t s  t h a t  a  s low d e t e r i o r a t i o n  may f o l l o w .
5j  F i e l d s  o f  V i s i o n
I n  c a s e s  by Knapp,  Gunn and G r i sc o m ,  c o n t r a c t i o n  o f  p e r i p h e r y  
of  f i e l d s  i s  m e n t io n e d  i n  10 c a s e s ,  o f  w h ic h  I4. p r e s e n t  c e n t r a l  o r  
p a r a c e n t r a l  s c o to m a .
I n  Thompson’ s c a s e s ,  t h e r e  i s  no c e n t r a l  s c o to m a ,  b u t  v a r y i n g  
d e g r e e s  o f  p e r i p h e r a l  c o n t r a c t i o n  i n  8 c a s e s .  I n  6 c a s e s ,  f i e l d s  
a r e  f u l l .
C o lo u r  v i s i o n  i s  s a i d  t o  b e  p o o r  i n  some c a s e s .  R e i d l  h a s  
done v e r y  c a r e f u l  c o l o u r  f i e l d s  i n  h i s  c a s e s  and  f i n d s  exam ples  o f  
q u a d r a n t i c  and  h e m ia n o p ic  d e f e c t .  He s t a t e s  t h a t  h i s  p a t i e n t s  
had  d i f f i c u l t y  i n  s e e i n g  a  s m a l l  s p o t ,  w h ich  was n o t  r e c o g n i s e d  a s  
c o l o u r .
I n  a l l  c a s e s ,  e x c e p t  Lawson’ s and  Gunn’ s c a s e s ,  b o t h  e y es  w ere  
a f f e c t e d .  I n  t h e  g r e a t  m a j o r i t y  o f  c a s e s ,  b o t h  eyes  w ere  e q u a l l y  
a f f e c t e d .
6 ; O p h th a lm o s c o p ic  A p p e a ra n c e
The f u n d u s  i n  a l l  a f f e c t e d  c a s e s  shows a  p a l e  d i s c  w i t h  c l e a r  
c u t  edges  ( t h e  p a l l o r  b e i n g  more marked on  t h e  t e m p o r a l  h a l f ; .
I n  some c a s e s  t h e  v e s s e l s  a r e  n o r m a l ,  and  i n  o t h e r ,  t h e y  a r e  
c o n t r a c t e d .  Deep c u p p in g  i s  n o t e d  i n  most  c a s e s .  The
r e m a i n d e r  o f  t h e  f u n d u s  i s  no rm a l  e x c e p t  i n  Gr iscom*s c a s e s  w here  
h e  n o t e d  some f i n e  s c a t t e r e d  r e t i n a l  p i g m e n t a t i o n .
7 ;  A s s o c i a t i o n  w i t h  o t h e r  d i s a b i l i t i e s
T h e r e  i s  no a s s o c i a t i o n  w i t h  o t h e r  d i s a b i l i t i e s .
X Ray o f  s e l l a  i n  many c a s e s  shows no e n l a r g e m e n t .
Ho c a s e  o f  a d i p o s i t y  o r  o f  h y p o - o r  h y p e r - g e n i t a l i s m  h a s  b e e n  
r e p o r t e d .
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59 c a s e s  o f  o p t i c  a t r o p h y  h a v e  b e e n  fo u n d  among t h r e e  
f a m i l i e s  t o t a l l i n g  o v e r  250 members,  l i v i n g  i n  t h e  same d i s t r i c t ;  
two o f  t h e  f a m i l i e s  a r e  s a i d  t o  be  r e l a t e d ,  b u t  t h i s  c a n n o t  be  
c o n f i r m e d .
The i n d i v i d u a l s  a r e  h e a l t h y ,  i n d u s t r i o u s ,  and  lo n g  l i v e d ,  
w i t h  no o t h e r  f a m i l y  d e f e c t .  T h e r e  a r e  no c a s e s  of, m e n ta l  
d e f i c i e n c y  o r  o f  o b v io u s  e n d o c r i n e  d y s f u n c t i o n .  The c a u s e s  o f  
d e a t h  p r e s e n t  no s i g n i f i c a n t  f a c t o r .  T h e r e  a r e  no s i g n s  o f
s p e c i f i c  d i s e a s e  an d  W.R. i n  6 c a s e s  i s  n e g a t i v e .  No c a s e  o f
d e a f n e s s  o r  o f  l o s s  o f  s m e l l  o r  t a s t e  was fo u n d .
I  h a v e  s e e n  J2 o f  t h e  a f f e c t e d  c a s e s ,  22 i n  t h e i r  home, 8 
as  o u t - p a t i e n t s ,  an d  2 as  i n - p a t i e n t s  i n  h o s p i t a l .
I  h a v e  a l s o  examined 57 u n a f f e c t e d  members,  and  fo u n d  them 
norm al  i n  a l l  r e s p e c t s .
The f o l l o w i n g  p o i n t s  w e re  r e c o r d e d  i n  a l l  c a s e s j -  
1; H i s t o r y
2)  C o r r e c t e d  v i s u a l  a c u i t y  f o r  d i s t a n c e  and n e a r  
p)  C o lo u r  v i s i o n  by I s h i h a r a  numbers 
l\.) P u p i l  r e f l e x e s  and eye movements
5 ) F i e l d s  by h a n d ,  o r  by p e r i m e t e r  and  B j e r rum  s c r e e n  ^ 
b ) E x a m i n a t i o n  of  fu n d u s  R, and L.
The 10 who came to  h o s p i t a l  had  a c o m p le te  e x a m i n a t i o n  o f  
f i e l d s  and  o f  C.N. S. 6 had  b l o o d  co u n t  and W.R* t e s t ,  an d  I4.
had X Ray o f  s e l l a  and s i n u s e s .  I n  a d d i t i o n ,  t h e  2 i n - p a t i e n t s
had  t w e n t y f o u r  h o u r  u r i n e  t e s t ,  and  C .S .F .  e x a m i n a t i o n .  T h e se  
t e s t s  showed no a b n o r m a l i t y  o t h e r  t h a n  d e f e c t s  o f  v i s i o n .
The a f f e c t e d  c a s e s  a r e  a l l  so s i m i l a r  t h a t  a n  a c c o u n t  o f  one 
w i l l  g i v e  a  p i c t u r e  o f  a l l .  A t y p i c a l  h i s t o r y  i s ; -
*My s i g h t  h a s  a lw a y s  been  b a d .  I t  was f i r s t  n o t e d  when
I  went  t o  s c h o o l .  I  h a d  to  s i t  i n  f r o n t  and  even  t h e n
h ad  t o  come o u t  t o  s e e  t h e  b o a r d .  My s i g h t  h a s  n e v e r  
c h a n g e d .  I  c a n  g e t  a b o u t  by m y se l f  and c a n  do my w ork ,
b u t  c a n n o t  t a k e  p r o m o t i o n  i n  my j o b  b e c a u s e  o f  my s i g h t .
A n o t h e r  t r o u b l e  i s  t h a t  I  p a s s  my f r i e n d s  i n  t h e  s t r e e t .
C l a s s e s  a r e  no h e l p .  I  c an  s e e  a s  w e l l  a t  n i g h t .
V(R. § / 6 0 .  J 1 2 .  C o lo u r s  v e r y  p o o r .
(L.  6/ 6 0 .  J 1 2 .  C o lo u r s  v e r y  p o o r .
F i e l d s  a r e  f u l l  f o r  w h i t e  and r e s t r i c t e d  f o r  c o l o u r .
T h e r e  i s  no s c o to m a ,  c e n t r a l  o r  p a r a c e n t r a l ,  f o r  w h i t e  
o r  c o l o u r s .  P u p i l s  a r e  c i r c u l a r  and  e q u a l .  They
r e a c t  t o  l i g h t  and on accom m odat ion .  C o n s e n s u a l
r e f l e x  i s  p r e s e n t .  T h e re  i s  no n y s tag m u s .
Movements a r e  n o r m a l .
-  15 -
fundus examination
The d i s c  I s  o f  b lu e - w h i t e  c o lo u r .  The n a s a l  h a l f  i s  
g rey  and th e  tem p o ra l  h a l f  i s  w h i te .  The edges a r e  c l e a r  c u t .  
A deep cup e x te n d s  w e l l  i n t o  t h e  tem p o ra l  h a l f .  The v e s s e l s  
a r e  n o rm al.  The re m a in d e r  o f  th e  fundus i s  n o rm a l ,  w i th  th e  
im p o r ta n t  e x c e p t io n  t h a t  no ye llow  a re a  can  b e  s e e n  a t  th e  
macula* though th e  u s u a l  l i g h t  r e f l e x  i s  p r e s e n t .  No
d e g e n e r a t io n  c a n  be  d e t e c t e d .
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FAMILY W
G e n e r a t i o n  ( i i ;  a r e  a l l  d e a d ,  b u t  t h e  w i f e  o f  9 ,  G e n e r a t i o n
( i i )  i s  a l i v e ,  and  was a b l e  to  g i v e  me i n f o r m a t i o n  a b o u t  t h e  
p a r e n t s  ( G e n e r a t i o n  ( i ;  w i t h  whom s h e  l i v e d  f o r  n i n e  y e a r s .
No. 1 o f  G e n e r a t i o n  ( i ;  was a  p r e a c h e r ,  an d  u s e d  t o  be  a b l e  
t o  r e a d  t h e  B i b l e ,  b u t  h a d  d i f f i c u l t y  i n  r e c o g n i s i n g  h i s  f r i e n d s  
i n  t h e  s t r e e t .  H is  w i f e  was i l l i t e r a t e ,  b u t  wore  g l a s s e s  and  
was a b l e  t o  s e e  q u i t e  w e l l .  They w e re  n o t  r e l a t e d  b e f o r e
m a r r i a g e .
The same i n f o r m a n t  was a b l e  t o  g i v e  me t h e  f o l l o w i n g  
i n f o r m a t i o n  a b o u t  t h e  members o f  G e n e r a t i o n  ( i i ; .  T h i s  h a s  b e e n  
s u b s t a n t i a l l y  c o n f i r m e d  by t h e  members o f  G e n e r a t i o n  ( i i i ; .
GENERATION ( i i ;
1 Always h a d  p o o r  s i g h t .  Went t o  A u s t r a l i a .
2 Had p o o r  s i g h t  b u t  d i d  n o t  m a r ry .
5 Was a n  e n g i n e  d r i v e r  and  h a d  good  s i g h t .
I4. Had bdd s i g h t ,  an d  some o f  h e r  c h i l d r e n  h a v e
p o o r  s i g h t ,  b u t  t h e y  moved t o  Wigan ,  and  
c a n n o t  be  t r a c e d .
5 Had good s i g h t  b u t  no c h i l d r e n .
6 Always h ad  bad s i g h t ,  w h ich  i s  c o n f i r m e d  by
h i s  d a u g h t e r s .  Died a b o u t  JO,  an d  h ad  
d i a b e t e s  i n  h i s  l a t t e r  y e a r s .
7 Had bad  s i g h t ,  and  s t a t e d  t h a t  i t  was j u s t
t h e  same a l l  h i s  l i f e .  He was a b l e  t o  go 
a b o u t  by h i m s e l f  u n t i l  t h e  l a s t  t h r e e  y e a r s ,  
when c a t a r a c t  d e v e l o p e d .  He d i e d  a t  J1 o f  
’’Old a g e ” . He s t a t e d  f r e q u e n t l y  t h a t  h e  
was a b l e  to  s e e  b e t t e r  a t  n i g h t .  He f o u n d  
g l a s s e s  no u s e  and  h i s  s i g h t  d i d  n o t  ch an g e  
a t  a l l  u n t i l  c a t a r a c t  d e v e l o p e d .
8 Had good s i g h t .  Went t o  Crewe; h i s  two
sons  h a v e  good s i g h t .
9 Had good s i g h t .  D ied  a t  ifO o f  p e r n i c i o u s
a n a e m ia .
GENERATION ( i i i j
Good s i g h t .  A l l  c o l o u r s .
V i s i o n  R« and L. 6/ 9 • J l .
F u n d i  n o rm a l .
A g re e s  w i t h  d a u g h t e r  t h a t  t h e r e  i s  no b a d  s i g h t  
i n  t h e i r  s i d e  o f  t h e  f a m i l y .
2d T h i s  c a s e  moved t o  H a l i f a x ,  and  l i t t l e  i s
'—  remembered a b o u t  h im .  He h a s  b e e n  ’’Bombed
o u t ” r e c e n t l y ,  an d  c a n n o t  be t r a c e d .
5B Age 56
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GENERATION ( i l l )
5D Age 58 Always had p o o r  s i g h t .  Can s e e  b e t t e r  I n  t h e
d a r k .  Sees  no c o l o u r s .
V i s i o n  R. and L .  3 / 6 0 .  Can r e a d  l e s s  t h a n
J 2 0 .  F i e l d s  f u l l .
D i s c s  w h i t e  c l e a r  e d g es .  No c u p p in g .
V e s s e l s  no rm al .
6D Age 54 V i s i o n  R, and L.  ° / 9 .  J l ,  A l l  c o l o u r s .
Fundi  norm al ,  T h is  was s u r p r i s i n g  as  h e r  
c h i l d r e n  had a t r o p h i c  d i s c s .
I t  t r a n s p i r e d  t h a t  h e r  h usb a n d ,  who d i e d  a t  4^ 
o f  p e r i t o n i t i s ,  had ad ways had. had s i g h t ,
/In i n v e s t i g a t i o n  i n t o  t h e  h u sb a n d ’ s f a m i l y  
showed t h a t  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  
o n s e t  was p r e s e n t ,
No r e l a t i o n s h i p  i s  known o r  can  be e s t a b l i s h e d  
by i n q u i r y .
The c h i l d r e n  a r e  shown i n  P e d i g r e e  Y,
c
7D Age 52 V i s i o n  R, and L, ° / 9 .  J l .  A l l  c o l o u r s .
Fundi  no rm al .
Remembers f a t h e r  p a s s i n g  h e r  i n  t h e  s t r e e t ,  and 
t h a t  h i s  s i g h t  was a lways bad .
IE  Age 68 S i g h t  a lways p o o r .  Worse i n  l a s t  t e n  y e a r s
w i t h  c a t a r a c t .
R, c a t a r a c t  removed when 64*
V i s i o n  R. 4 / 6 0 ,  Reads J 2 0 ,
Vis i o n  L, Hand-movemente.
D isc  R, w h i t e .  No c u p p in g .  Edges c l e a r  c u t .  
V e s s e l s  s l i g h t l y  na r ro w ,  No d e g e n e r a t i o n  a t  
m acu la .
D isc  L, c a n n o t  be s e en  due t o  c a t a r a c t ,
2E Age 66 V i s i o n  R, and L. ^ / 9 ,  J 2 .  C o lo u r s  f a i r .
Fund i  n o r m a l .
21  Age 64 Alivays had p o o r  s i g h t .  F i r s t  n o t e d  when he
went to  s c h o o l .  S i g h t  h a s  n o t  a l t e r e d .
V i s i o n  R. and L,  -V60. J12* No c o l o u r s .
F i e l d s  f u l l .
D i s c s  w h i t e  w i t h  deep c u p p in g .  V e s s e l s  
no rm al .
Age 63 Good s i g h t ,  ,
V i s i o n  R. and L. ° /9«  Reads J l .  A l l  c o l o u r s .  
F i e l d s  f u l l .
Fundi  no rm al .  S l i g h t  l e n s  c h a n g e s .
6E Age 60 P oor  s i g h t .  Noted b e f o r e  she went t o  s c h o o l .
S i g h t  has  n o t  a l t e r e d  u n t i l  r e c e n t l y ,  when i t  
h a s  become w o rse .
F i e l d s  t e s t e d  on P e r i m e t e r  and Bjerum s c r e e n ,  
F i e l d s  f u l l .  No c e n t r a l  scotoma w i t h  5™  s p o t  
(G r e a t  d i f f i c u l t y  i n  s e e i n g  s m a l l e r  spot").
D i s c s  s t r i k i n g l y  w h i t e .  Deep c u p p in g .
C e n t r a l  ne rv o us  sys tem  and b loo d  p r e s s u r e  norm al .  
No d e a f n e s s .  X Ray shows normal  s e l l a ,
W.R, n e g a t i v e .  p
V i s i o n  R. and L, / 6 0 .  Reads l e s s  t h a n  J2 0 ,
-  17
FAMILY W
SENERATION ( i l l )
10E Age 40 V i e i o n  R. f 5 .00 /1 -  1 .5 0  a t  1 3 5 . 6/ l 2 . J 2 .
L. 4- 6 , 0 0 . 0 / 6 .  J l .
A l l  c o l o u r s .
F u n d i  n o r m a l .
I n t e r n a l  s t r a b i s m u s  o n l y  w i t h o u t  g l a s s e s .
H E  Age 21 I n  R*A.F.  R e p o r t s  t h a t  v i s i o n  i s  ^ / 6 .
12E Age 31 Always h a d  p o o r  s i g h t .  F i r s t  n o t e d  when he
w en t  t o  s c h o o l .
V i s i o n  R. and  L .  ^ / 6 0 .  L e s s  t h a n  J 2 0 ,
C o l o u r s  x .
F i e l d s  f u l l  w i t h  5m^  s p o t  a t  33^*
F i n d s  d i f f i c u l t y  i n  f o l l o w i n g  s p o t  a s  i t  
a p p r o a c h e s  c e n t r e ,  w h ich  m ig h t  d e n o t e  s m a l l  
r e l a t i v e  c e n t r a l  s c o to m a .  C e n t r a l  sco tom a  
c o u l d  n o t  be  d e m o n s t r a t e d  on B je rum  s c r e e n .  
F undus  g r e y  w i t h  deep  w h i t e  c u p p i n g  e x t e n d i n g  
t o  t e m p o r a l  s i d e ,  V e s s e l s  n o r m a l .  W.R. 
n e g a t i v e .  B lood c o u n t  n o r m a l .  C e n t r a l  
n e r v o u s  s y s t e m  n o r m a l .  S l i t  lamp shows no
a b n o r m a l i t y  o f  co rnea . ,  i r i s ,  o r  l e n s .
(Y s h a p e d  s u t u r e s  s e e n ) ,
H E  Age 28 Saw a l f / i g h t  a t  p r i m a r y  s c h o o l ,  b u t  h e  fo u n d  a t
s e v e n / t h a t  s i g h t  was p o o r  a t  s e c o n d a r y  s c h o o l ,  
an d  h ad  t o  s i t  i n  f r o n t .  L e f t  s c h o o l  a t  14  
i n  s t a n d a r d  7 * Has b e e n  w o r k in g  a s  F i t t e r ’ s 
l a b o u r e r ,  b u t  c o u l d  n o t  a c c e p t  p r o m o t i o n  on 
a c c o u n t  o f  d i f f i c u l t y  i n  r e a d i n g  i n s t r u m e n t s .  
Has n o t i c e d  no v a r i s t i o n  i n  s i g h t .
V i s i o n  R, and  L .  0/ 6O. J 8 . C o l o u r s  x .
Vi s i o n  i n  d a r k  4 / 6 0 .  R, and  L .
F i e l d s  f u l l  w i t h  3 o r  1 mm s p o t ,  No c e n t r a l
s c o to m a  on B je rum  s c r e e n  f o r  w h i t e ,  and  no 
v a r i a t i o n  i n  b r i g h t n e s s  o f  c o l o u r  f ro m  
p e r i p h e r y  t o  c e n t r e  ( t h o u g h  c o l o u r  n o t  
p e r c e i v e d  a s  s u c h ) .  C o l o u r  f i e l d s  were
done  l a t e r  on L i s t e r  p e r i m e t e r ,  and  were  fo und  
t o  be  v e r y  f u l l  f o r  r e d  an d  g r e e n  w i t h  1 0 mm 
s p o t ,  b u t  5mm s p o t  p r e s e n t e d  no c o l o u r  i n  any  
p a r t  o f  f i e l d .  A c u i t y  o f  v i s i o n  i n  t h e  
p e r i p h e r y  i s  n o rm a l  as  com pared  w i t h  two 
no rm a l  c a s e s .  T e s t e d  by  r e c o g n i s a b l e  
s e p a r a t i o n  o f  w h i t e  s p o t s  4 ^°  o u t .  S l i t  
lamp shows few c o r n e a l  o p a c i t i e s ,  b u t  no I . K .  
o r  K .P .
D i s c s  g r e y  w i t h  deep  w h i t e  c u p p i n g .
R em ain d e r  o f  f u n d u s  n o r m a l ,  b u t  no y e l l o w  a r e a  
a t  m a c u la .  U r i n e  no a l b u m i n ,  and  no s u g a r .  
C .N .S .  no a b n o r m a l i t y .  W.R. n e g a t i v e .
X R ay -n o rm a l  s e l l a .  B lo o d  c o u n t  4 i 9 8 3 ,0 0 0
r e d s  -  6 ,8 0 0  w h i t e s .  D i f f e r e n t i a l  c p u n t
P o lym orphs  52$ ,  Lym phocy tes  43$ > Mon o,ucl e a r s  
4 $ ,  E o s d i n o p h i l / e s  I t / ,  no P u n c t a t e  B a s o p h i l i a .  
Lumbar p u n c t u r e  no i n c r e a s e d  p r e s s u r e .  F l u i d
c l e a r .  White  c e l l s  10 p e r  c .m.m,  P r o t e i n
30rng6]ot no o r g a n i s m s .  T h e re  was no h y p e r a e m i a  
o f  d i s c  f o l l o w i n g  p u n c t u r e .
NOTE;- x d e n o t e s  a b i l i t y  t o  s e e  t h e  c o l o u r s  
o f  No. 12 o f  I s h i h a r a  t e s t .
xx d e n o t e s  a b l i t y  to  s e e  t h e  Ho. 1 2 ,  
b u t  no o t h e r s ,
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fam ily  w
GENERATION ( i i i ;
llj-B Age 26 Has  n e v e r  b e e n  a b l e  t o  r e c o g n i s e  f r i e n d s  i n
t h e  s t r e e t  f o r  a s  l o n g  a s  s h e  c a n  remember .
S a t  i n  f r o n t  row a t  s c h o o l .  Had t o  come 
o u t  t o  s e e  t h e  b o a r d .  G l a s s e s  no h e l p .
S i g h t  h a s  n o t  v a r i e d .
V i s i o n  R. 3 / 6 0 .  J2 0 .
V i s i o n  L. 3 / 6 0 .  J 1 2 .  C o lo u r s  x .
F i e l d s  f u l l  w i t h  No c e n t r a l
s co to m a  on  B je rum  s c r e e n  5/ 1 0 0 0 .  C o l o u r s
n o t  a p p r e c i a t e d ,  b u t  no d i f f e r e n c e  i n  s h a d e  
o f  c o l o u r  i n  p e r i p h e r y  o r  c e n t r e  w i t h  20/ 1 0 0 0 . 
Fundus  g r e y  w i t h  deep  w h i t e  c u p p in g  e x t e n d i n g  
u p  t o  t e m p o r a l  m a r g in .  Edge c l e a r  c u t .
C .N .S .  no a b n o r m a l i t y .  W.R. n e g a t i v e .
X R a y - s e l l a  w i t h i n  n o rm a l  l i m i t s .  B lood
c o u n t ;  no a b n o r m a l i t y .  S l i t  lam p;  No 
a b n o r m a l i t y  o f  c o r n e a ,  i r i s  o r  l e n s .
(Y s h a p e d  s u t u r e s  show c l e a r l y j .
15E Age 23 Always h a d  p o o r  s i g h t .  Had t o  s i t  i n  f r o n t
a t  s c h o o l ,  .
V i s i o n  R. and  L. 4 / 6 0 .  J 1 2 .  C o l o u r s  x .
F i e l d s  R. and  L, s l i g h t  p e r i p h e r a l  c o n t r a c t i o n .  
No c e n t r a l  sco to m a  on B je rum  s c r e e n .  P u p i l s  
r e a c t  t o  l i g h t ,  b u t  s l u g g i s h l y  on  ac co m m o d a t io n .  
T h e r e  i s  a p a r e s i s  o f  t h e  r i g h t  e x t e r n a l  r e c t u s .  
He h a d  d i p h t h e r i a  a t  t h e  ag e  o f  7 * C e n t r a l  
n e r v o u s  s y s t e m  p r e s e n t s  ho o t h e r  a b n o r m a l i t y .  
W.R. n e g a t i v e .  B lood  c o u n t  n o r m a l .
D i s c s  g r e y  n a s a l  h a l f ,  w h i t e  t e m p o r a l  h a l f ,  d e e p  
c u p p i n g .  V e s s e l s  f u l l .
GENERATION ( i v ;  
11B Age *>6
12B Age 32
13B Age 20
ID
I I P  Age 27
12D Age 19
13D Age 52
V i s i o n  R. and  L. ° / 6 .
Reads J1  and  a l l  c o l o u r s .
F u n d i  n o r m a l .
V i s i o n  R. f / 6 . j i .
V i s i o n  L. V 3 & .  J 8 .
Fundus  R. and L. n o r m a l .
No s t r a b i s m u s .  L. e y e  h y p e r m e t r o p i c .
A l l  c o l o u r s .  
Few c o l o u r s .
V i s i o n  R. and  L. ^ / 6 . 
F u n d i  n o r m a l .
J l , A l l  c o l o u r s .
S uppose d  t o  h a v e  bad  s i g h t ,  b u t  t h e  f a m i l y  
h a v e  b e e n  bombed o u t ,  an d  i t  h a s  n o t  b e e n  
p o s s i b l e  t o  t r a c e  them, 11D knows h im ,  b u t  
c a n n o t  remember  i f  h e  wore g l a s s e s .  She 
t h i n k s  h i s  c h i l d r e n  s e e  w e l l .
S i g h t  h a s  a lw a y s  been  bad .  F i r s t  n o t e d  a t  
s c h o o l .  / -Lef t  s c h o o l  i n  s t a n d a r d  7,
V i s i o n  R. , / 6 0 .  J 1 2 .  Hnlrtn-ns x
V i s i o n  L, 4 / 6 0 .  J20 .
C o lo u r  .  
C o lo u r s  - .
V i s i o n  R. and  L. 
F u n d i  n o rm a l .
V i s i o n  R. and  L, 
F u nd i  n o r m a l .
6/ 6 .
i/6.
-  19
J l .  A l l  c o l o u r s .
J l , A l l  c o l o u r s .
FAMILY W
GENERATION ( i v )  
llj-D Age 28
1 5 2
IE
4E
6e
71
8E
Age 11
Age 34 
Age 33 
Age 32
Age 30 
Age 24
Age 19
l 6 E  Age 22
17E Age 19
V i s i o n  R. and  L. &/ 6.  
F u n d i  n o r m a l .
V i s i o n  R# a n d  L* ^ / 6 .  
F u n d i  n o r m a l .
V i s i o n  R. and  L. b/ 6 . 
F u n d i  n o r m a l .
V i s i o n  R. and  L. u/ 6 .  
F u n d i  n o r m a l .
J l .  A l l  c o l o u r s .
J l *  A l l  c o l o u r s .
J l .  A l l  c o l o u r s .
J l .  Red g r e e n  b l i n d .
F i r s t  n o t e d  a t  s c h o o l .  
C o l o u r s  - .
C o lo u r s  - .
Always  h a d ^ p o o r  s i g h t .
V i s i o n  R. P / 6 0 . J 1 2 .
V i s i o n  L. V 6 0 . J 2 0 .
F i e l d s  f u l l .
D i s c s  w h i t e  w i t h  c u p p i n g .  R em ainde r  o f  f u n d u s  
n o rm a l  e x c e p t  no y e l l o w  s p o t  s e e n  a t  m a cu la .  /  
V e s s e l s  n o r m a l .
Drowned a t  7 * S i g h t  was g o o d .
6 / 6 .  J l .  A l l  c o l o u r s .V i s i o n  R. an d  L 
F u n d i  n o r m a l .
F i r s t  n o t e d  a t  s c h o o l ,Always  h ad  p o o r  s i g h t .
E n jo y s  r e a d i n g  n o v e l s .
V i s i o n  R. and  L. v ^ *  C o lo u r s  x .
F i e l d s  f u l l .  No c e n t r a l  s c o to m a .
D i s c s  n o t a b l y  w h i t e ,  more so  i n  t e m p o r a l  h a l f .
C o l o u r s  x x .
Has a lw a y s  h a d  p o o r  s i g h t .
V i s i o n  R. and  L. v ^ 6 .  J 8 .
F i e l d s  f u l l .  No s c o to m a .
D i s c s  g r e y .  No y e l lo w  s p o t  a t  m a c u la .  » 
V e s s e l s  n o r m a l .
V i s i o n  R. an d  L. ^ / 9 .  J l .  C o lo u r s  good,
Fundus  n o r m a l ,  b u t  b o t h e r  p r e s e n t  v e r y  deep  
p h y s i o l o g i c a l  c u p p i n g .  ( S t r i k i n g  p h y s i c a l  
r e s e m b l a n c e  t o  m o th e r  who h a s  o p t i c  a t r o p h y .
V i s i o n  R. a n d  L. 6 / 6 .  J l .  A l l  c o l o u r s .
F i e l d s  v e r y  f u l l  w i t h  Jmm/JJO w h i t e .
GENERATION ( v j
16b Age 3 S i g h t  s t a t e d  t o  b e  p e r f e c t .  D isc  R. and L. n o r m a l .
5 2 Age 11 V i s i o n  R. and  L. 6 / 6 .  J l .  Red g r e e n
IE Age 4 S i g h t  s a i d  t o  b e  g o o d .  Can s e e  d i s t a n t  
a e r o p l a n e .
F u n d i  n o r m a l .
C h o r o i d a l  v e s s e l s  v i s i b l e  i n  p e r i p h e r y .
2S Age 2 S i g h t  s a i d  t o  be  good .
F u n d i  no g r o s s  a b n o r m a l i t y  ( u n d i l a t e d ; .
-  20 -
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QEHERATIOH ( v)
8 E Age 12 V i s i o n  R. and  L. ° / 6 .  J l .  A l l  c o l o u r s .
F u n d i  n o r m a l .
Age 10 P o o r  s i g h t *  F i r s t  n o t e d  when s h e  went  t o
s c h o o l*  when sh e  had  t o  s i t  i n  f r o n t .  Now 
c a n  s i t  a  l i t t l e  f u r t h e r  back .
V i s i o n  R. and L. 6 / 2 Ij.. J l .  C o lo u r s  x .
D is c  R. g r e y  w i t h  n o rm a l  c u p p i n g .
; D i s c  L. s i m i l a r ,  w i t h  one  s p o t  o f  p ig m e n t  n e a r
n a s a l  m a r g in .
F i e l d s  f u l l  f o r  w h i t e .  F i e l d s  f o r  r e d  a n d
g r e e n  250 and  10° f o r  b l u e  on  B je ru m  s c r e e n  a t  
lm. w i t h  22mm s p o t .  No c e n t r a l  s c o to m a
f o r  w h i t e  o r  c o l o u r s .
10 E Age 7 P o o r  s i g h t .  F i r s t  n o t e d  when h e  went  to
s c h o o l  vdien h e  h ad  to  s i t  i n  f r o n t .
I r i s  b rown ( f r o m  h e a l t h y  m o t h e r ) ,
V i s i o n  R. and  L. 6/ j 6 . J l .
> D i s c  R. g r e y  n a s a l  h a l f ,  d e e p  c u p p in g  
e x t e n d i n g  t o  t e m p o r a l  m a r g in .
D isc  L. g r e y  and  p a l e ,  w i t h  n o rm a l  c u p p i n g .  
F i e l d s  f u l l  f o r  w h i t e .  No c e n t r a l  s c o to m a  
f o r  w h i t e  o r  c o l o u r .
C o lo u r  f i e l d s  JO0  f o r  r e d  and  g r e e n  20°  f o r  b l u e  
on  B jerum  s c r e e n  a t  lm w i t h  22mm s p o t .
Reads  t h e  f o l l o w i n g  I s h i h a r a  numbers
C o r r e c t  1 2 . 8 . 2 ? . 5 . 15. 2 . 9 7 . 5 . 1 6 . - . - . 2 6 . 2 5 .
R. 1 2 . 8 . 2 . - . 1 5 . - . 1 8 . - .  - . - . - . 2 6 . 5 5 .
C o r r e c t  1 2 . 6 . 5 7 , 5 . 7 4 . 6 . ^ 5 . 7 . 7 5 . - . - . 4 2 . 9 6 .
L. 1 2 . 8 . 1 5 . 8 . 1 1 . 8 . - . i f 2 . 9 6 .
H E  Age k  S i g h t  s a i d  t o  be  g o o d .
F u n d i  R. and L. n o r m a l .
12E Age 7 V i s i o n  R. and  L. &/ 6 0 J l .  A l l  c o l o u r s .
F u n d i  n o r m a l .  A l t e r n a t i n g  s feab ism us.
15E Age I4. Normal  f u n d i .
l k E  Age 12 V i s i o n  R. t  5 . 0 0 / f  1 . 0 0  a t  120 .  ° / l 2 .  J 2 .
  V i s i o n  L. + 5 .00 /4-  1 . 0 0  a t  120 .  ° / 6 . J l .
C o lo u r  v i s i o n  R. and  L. n o rm a l .
Fundus  R. and  L. n o r m a l .
15E Age 10 V i s i o n  R. and  L. ^ / 6 . J l .  A l l  c o l o u r s .
F u n d i  n o rm a l .
16E A g e ^ / 1 2  Can s e e  a e r o p l a n e .  T h e r e  i s  no n y s ta g m u s .
  D isc  R. v e r y  deep  c u p p i n g .  T e m p o ra l  h a l f  on
d i s c  i s  p a l e ,  b u t  w i t h i n  n o rm a l  l i m i t s .
Fundus L. n o rm a l .  (E xam ined  u n d e r  a t r o p i n e j .
-  21
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FAMILY X
I  am i n d e b t e d  t o  i ;  L o f  G e n e r a t i o n  ( i i i ;  ( a g e d  7I4.; 
f o r  most  o f  my i n f o r m a t i o n  a b o u t  g e n e r a t i o n s  ( i ;  a n d  ( i i ; .  
Mrs. i ;  L s t a t e s  t h a t  h e r  f a t h e r  and  two u n c l e s  a lw a y s  h a d  
p o o r  s i g h t ,  and  a l s o  h e r  a u n t .
They a l l  i n h e r i t e d  i t  f ro m  h e r  g r a n d m o t h e r ,  whom s h e  
t h i n k s  was a  s i s t e r  o r  c o u s i n  o f  i ;  g e n e r a t i o n  ( i ;  o f  
f a m i l y  W.
As no one  c a n  c o n f i r m  t h i s ,  t h e y  h a v e  b e e n  t r e a t e d  
a s  s e p a r a t e  f a m i l i e s .
She  s t a t e s  t h a t  b r a n c h  H o f  t h e  f a m i l y  h a v e  many 
c a s e s  o f  HThe b a d  s i g h t ” , b u t  c a n  g i v e  no d e t a i l s ,  and  h a s  
l o s t  t o u c h  w i t h  them.
She c a n  g i v e  no i n f o r m a t i o n  a b o u t  b r a n c h e s  J  a n d  K.
I  h a v e  l a t e r  managed t o  t r a c e  t h e  y o u n g e s t  s o n  o f  K, 
who t e l l s  me t h a t  h i s  m o t h e r ’ s s i g h t  was g o o d ,  an d  t h a t  none  
o f  h i s  s e v e n  b r o t h e r s  o r  two s i s t e r s  h a d  p o o r  s i g h t ,  a l t h o u g h  
h e  knows i t  r u n s  i n  t h e  f a m i l y .  H i s  g r a n d m o t h e r  m a r r i e d
t w i c e ,  a n d  h e  t h i n k s  s h e  was r e l a t e d  t o  f a m i l y  W.
-  2^ -
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SEtTERffl1 ION 3 (LJ
1 Age 7lf V i s i o n  R. and L. ^ / 60 .  J 2 0 .  C o l o u r s  n i l .
D i s c s  R. and  L. w h i t e .  No p ig m e n t  c h a n g e s .
V e s s e l s  n o r m a l .  F i e l d s  f u l l .  No c e n t r a l  
s c o to m a .
5 Age 6 l  V i s i o n  R. and  L. 2/ 60 .  Less  t h a n  J 2 0 .
C o lo u r s  n i l .
D i s c  w h i t e  w i t h  d ee p  c u p p i n g .  No c h an g e  i n  
v e s s e l s .  F i e l d s  t e s t e d  by h a n d ,  p o s s i b l y  
c o n t r a c t e d ,  b u t  t h e r e  i s  l a c k  o f  c o n c e n t r a t i o n .  
S i g h t  h a s  n o t  a l t e r e d .
9 Age 50 Always  h a d  p o o r  s i g h t .  P a s s e s  h u s b a n d  i n
s t r e e t ,  b u t  c a n  g e t  a r o u n d  on h e r  own.
V i s i o n  R. and  L. M-/6 0 . J 2 0 .  No c o l o u r s .
D i s c s  w h i t e  w i t h  d ee p  c u p p in g  e x t e n d i n g  t o  
t e m p o r a l  b o r d e r .  F i e l d s  f u l l  'w i th  Jmm 
s p o t / 5 5 ^ *  No sco to m a  on B je ru m  s c r e e n  w i t h  
5mm s p o t  a t  1000 .  Cannot  s e e  s m a l l e r  s p o t .
GENERATION k
1 Age ? Has a lw a y s  h ad  bad  s i g h t .  Was t o l d  by
S p e c i a l i s t  t h a t  n e r v e  was d e a d  a n d  t h a t  n o - o n e  
c o u l d  h e l p  h im .  He d e c l i n e d  t o  b e  e x a m in e d .
5 Age I4.O V i s i o n  R. and  L. ^ / 6o .  J 1 2 .  No c o l o u r s .
D i s c  a t r o p h i c  w i t h  d e e p  cu p .  F i e l d s  f u l l .
No s c o to m a .
9 Age 5I1- S i g h t  a lw a y s  b a d .  S a t  i n  f r o n t  a t  s c h o o l ,
b u t  h ad  t o  a s k  t h e  o t h e r s  w ha t  was on t h e  b o a r d .  
T h in k s  s i g h t  i s  w o r se  i n  l a s t  f i v e  y e a r s ,  e . g .  
c a n n o t  s e e  t o  r e a d  so w e l l ;  sh e  u s e d  t o  b e  a b l e
t o  r e c o g n i s e  h e r  f r i e n d s  i n  t h e  s t r e e t ,  b u t
c a n n o t  do so now.
V i s i o n  R. and  L. 5 /6 o .  J 2 0 .  C o lo u r s  n i l .
D i s c  v e r y  a t r o p h i c .  Deep cup e x t e n d s  to  
t e m p o r a l  m a r g i n ,  and  w e l l  o v e r  t o  n a s a l  m a r g i n ,  
w h ic h  i s  g r e y .  The a r t e r i o l e s  c r o s s i n g  t h e  
l n a s a l  m a r g in  do n o t  d i p .  V e s s e l s  n o r m a l .
, F i e l d s  f u l l .  No s c o to m a .
11 Age 29 S i g h t  h a s  a lw a y s  b e e n  p o o r .  Has n o t  a l t e r e d .
V i s i o n  R. and  L. 3 /6 ° *  J 1 2 - C o lo u r s  x .
Fundus  R. and  L. a s  i l l u s t r a t e d  (P a g e  j .
S l i t  lamp e x a m i n a t i o n .  Cornea  c l e a r .  No
I . K .  I r i s  n o r m a l .  No p u p i l l a r y  membrane.
Lens c l e a r .  Y s u t u r e s  c l e a r l y  s e e n .
V i t r e o u s ^  no a b n o r m a l i t y .  F i e l d s  a s  i l l u s t r a t e d  
(P ag e  j .  B lood  c o u n t  n o r m a l .  w.R. n e g a t i v e .  
C .N .8 . No a b n o r m a l i t y .  C .S .F .  C l e a r  f l u i d ,  no 
i n c r e a s e d  p r e s s u r e .  C e l l s  5 p e r  c .m.m. p r o t e i n
20 m.g .m.  , c h l o r i d e s  780 m.g .m.  , no o r g a n i s m s  
W.R. n e g a t i v e ,  Lalige 0000000000 .
* No h y p e r a e m i a  o f  d i s c  a f t e r  lu m b ar  p u n c t u r e .
When t e s t i n g  v i s u a l  a c u i t y  a t  5 m . , t h e  l i g h t  was 
g r a d u a l l y  d i m i n i s h e d  u n t i l  t h e  p a t i e n t  c o u l d  j u s t  
s e e  t h e  t o p  l e t t e r .  I n  t h e s e  d a r k e n e d
c o n d i t i o n s  two no rm a l  p e r s o n s  c o u l d  s e e  no b e t t e r .  
On i n c r e a s i n g  t h e  l i g h t ,  t h e  p a t i e n t  o n ly  c o u l d  
s e e  no b e t t e r ,  i . e .  He c a n  s e e  a s  w e l l  i n  d a r k  a s  
i n  l i g h t .  p
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FAMILY X
Age 24 V i s i o n  R. and  L. 6 / 6 .  J l .  A l l  c o l o u r s .
Fundus R. and L. d e ep  p h y s i o l o g i c a l  c u p p in g .
Very marked i n  l e f t  f u n d u s .
Age 25 S i g h t  h a s  a lw ay s  b e e n  h a d .
V i s i o n  R. and  L. 5 / 6 o .  L e ss  t h a n  J 2 0 .
No c o l o u r s .  F i e l d  f u l l .  No c e n t r a l
s c o to m a .  D isc  w h i t e  w i t h  c u p p i n g .
V e s s e l s  n o rm a l .
■ Age 21 V i s i o n  R. and L. ^ / 6 .  J l .  A l l  c o l o u r s .
F u n d i  n o rm a l .
Age 2I4. Has a lw a y s  h a d  p o o r  s i g h t .  F i r s t  n o t e d  when
s h e  w en t  t o  p r i m a r y  s c h o o l  f ro m  t h e  a g e  o f  5 t o
11 .  She was t h e n  s e n t  t o  b l i n d  s c h o o l  i n  
c a s e  h e r  s i g h t  s h o u l d  g e t  w o r s e .  She i s  t h e  
o n l y  member i n  t h e  t h r e e  f a m i l i e s  who went  t o  
b l i n d  s c h o o l .  Her  s i g h t  h a s  n e v e r  v a r i e d .
V i s i o n  R, and  L. 6/ 60 . J 1 2 .  No c o l o u r s .
D i s c s  R. and  L. w h i t e  w i t h  d e e p  c u p p i n g .  No 
o t h e r  a b n o r m a l i t y .  F i e l d s  v e r y  f u l l  w i t h  
5mm s p o t .  No c e n t r a l  s c o to m a  on  B je ru m  s c r e e n .
J o i n e d  Army a s  A l .  S i g h t  p re su m ed  t o  b e  g o o d .
Age 18 Has alv^ays h ad  good s i g h t  and  h a s  n o t i c e d  no 
ch an g e  w h a t s o e v e r . i n  e i t h e r  e y e .
V i s i o n  R. and L. 6/ 6 . C o l o u r s  p r a c t i c a l l y
a l l  c o r r e c t .
Fundus  R. s t r i k i n g  p a l l o r  o f  t e m p o r a l  h a l f  o f  d i s c  
w i t h  c u p p in g .
Fundus L. no rm a l  d i s c .
Age l ^  Began s c h o o l  a t  I4.. She h a p p e n e d  t o  b e  s e a t e d
n e a r  t h e  b o a r d ,  and h a d  no d i f f i c u l t y  i n  s e e i n g  
t h e  l e t t e r s  u n t i l  sh e  moved to  t h e  "B ig"  s c h o o l  a t  
t h e  a g e  o f  12 ( i n  S e p t e m b e r ,  1 ^ 0 ) ,  She t h e n  
fo u n d  s h e  c o u l d  n o t  s e e  t h e  b o a r d ,  b u t  had  
p r e v i o u s l y  n o t i c e d  t h a t  h e r  s i g h t  h a d  begun  t o  f a i l  
i n  t h e  l a s t  two y e a r s  s i n c e  F e b r u a r y ,  1959> when 
s h e  was 10. Her  p e r i o d s  b e g a n  i n  A p r i l ,  19^ -i-O.
On e n q u i r y ,  i t  was fo u n d  t h a t  sh e  h ad  a n n u a l  t e s t s  
a t  s c h o o l ,  and sh e  s t a t e d  t h a t  sh e  c o u l d  r e a d  to  
t h e  f o o t  o f  t h e  c a r d  u n t i l  J u n e ,  19^-0, when s h e  
c o u l d  o n l y  s e e  t h e  t o p  t h r e e  row s;  a l s o ,  sh e  u s e d  
t o  b e  a b l e  t o  r e c o g n i s e  f r i e n d s  i n  t h e  s t r e e t ,  b u t  
a b o u t  two y e a r s  ago n o t i c e d  sh e  c o u l d  n o t  s e e  t h e i r  
f a c e s  u n t i l  t h e y  w ere  c l o s e .  On b e i n g  a s k e d  i f  
s h e  h ad  n o t i c e d  a n y t h i n g  e l s e ,  r e p l i e d  " I  u s e d  t o  
be  a b l e  t o  s e e  t h e  c o l o u r  o f  my f r i e n d s '  d r e s s e s  
f u r t h e r  o f f  t h a n  I  c a n  do now".
V i s i o n  R. and  L. 6/2]p. J 2 « C o lo u r s  a s  f o l l o w s : -
8 . 6 . 2 9 . 5 7 . 5 . 5 . 1 5 .7 i f .2 . 6 . 9 7 .  If 5 . 5 - 7 . 1 6 . 7 5 . - . - .  - . - . 2 6 / 4 . 2 . 5 5 . 9 6 .  
8 . 6 . 2 8 . 5 7 . 5 . 5 . 1 5 . 9 7 .  8 . 6 ^ 8 7 . lj-6.5 .k-1 6 . 2 5 . 5 . 2 6 . LpS.55 . 50 .
8 . 5 . 2 9 . 5 7 . 5 . 8 . ij-6.97*3*5 . 6 . 6 7 . ^ 8 . 6 . 7 A 6 . -  . -  . ^ - 6 .  —.7 6 .  —•^-6. —•
D i s c s :  p a l e  t e m p o r a l  h a l f ,  g r e y  n a s a l  h a l f ,  'w ith
n o rm a l  c u p p in g .  V e s s e l s  n o rm a l .  F i e l d s  f u l l  
w i t h  5mm s p o t .  No c e n t r a l  sco tom a on  Bjerum s c r e e n .  
C e n t r a l  n e r v o u s  s y s t e m ,  no a b n o r m a l i t y .
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GENERATION 5
z
1L Age 20 V i s i o n  R. and  L. / 6 .  J l .  A l l  c o l o u r s .
F u n d i  n o rm a l .
£
Age 16 V i s i o n  R. and  L. / 6 . J l ,  A l l  c o l o u r s .
F u nd i  n o rm a l .
ij-L Age 1I4- V i s i o n  R. and L. ^ / 6 . J l .  A l l  c o l o u r s .
F u n d i  n o r m a l .  O t h e r  two s i s t e r s  h a v e  p e r f e c t
v i s i o n .
8L Age ij. A p p e a r s  t o  h a v e  good v i s i o n .  Rough ly  ^ / 1 2 .
D i s c s  p a l e ,  h u t  w i t h i n  n o rm a l  l i m i t s .
11L Age 8 V i s i o n  R. and  L. ^ / 6o .  J 1 2 .  N e a r l y  a l l
num bers .
Fundus R. and  L. b l u e y  w h i t e  t e m p o r a l  h a l f  o f  
d i s c ,  n a s a l  h a l f  g r e y .  Normal  c u p p i n g .
16L Age k. F u n d i  examined  u n d e r  a t r o p i n e .
D isc  n o r m a l .  Fundus  ^ p r e s e n t s  few s c a t t e r e d  
s p o t s  o f  p ig m e n t .
D isc  L. p a l e ,  b u t  w i t h i n  n o rm a l  l i m i t s .  No 
marked c u p p i n g .  No b l u i s h  a p p e a r a n c e .
17L Age 2-gj A p p e a r s  t o  s e e  w e l l .
F u n d i  c o u l d  n o t  be  s e e n .
18L Age ^~/l2 Gan f o l l o w  a  l i g h t .  No n y s ta g m u s .
IgL Age 9 / 1 2  Gan r e c o g n i s e  m o th e r  J00  y a r d s  away.
2QL Age
1 ^ / 1 2  Fund i  examined  u n d e r  a t r o p i n e .
D is c s  n o r m a l .  Few s c a t t e r e d  s p o t s  o f  p ig m en t
i n ' p e r i p h e r y  o f  fu n d u s ,
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FAMILY Y
I  am i n d e b t e d  t o  Mrs . W. ( 5H. o f  G e n e r a t i o n  ( i i )  (Age 
7 8 ) f o r  most  o f  my i n f o r m a t i o n  a b o u t  t h e  e a r l i e r  g e n e r a t i o n s  
of  t h i s  f a m i l y .
Much o f  h e r  i n f o r m a t i o n  h a s  b e e n  c o r r o b o r a t e d  by  Mr. W.
t h e  f a t h e r  o f  7 ? ,  G e n e r a t i o n  ( i v j  who was i n  t h e  same c l a s s
a s  19T. G e n e r a t i o n  ( i i j ,  and  remembers  t h e  l a t t e r  h a v i n g  t o  
s i t  i n  f r o n t  a t  s c h o o l .  Mr. w. m a r r i e d  ^P,  G e n e r a t i o n  
( i i i j ,  and  remembers  h e r  r e l a t i o n s  w e l l .
Mrs. W (5NJ remembers  h e r  g r a n d f a t h e r  v e r y  s l i g h t l y ,  
b u t  h a s  h e a r d  h e r  f a t h e r  sp e a k  o f  t h e  f o r m e r * s  p o o r  s i g h t ,
and t h a t  h e  c o u l d  n o t  g e t  g l a s s e s  t o  h e l p  h im .
She  remembers  h e r  a u n t s  (2  and  6 o f  G e n e r a t i o n  ( i )
7
who b o t h  a lw a y s  h a d  p o o r  s i g h t .
Her  own b r a n c h  o f  t h e  f a m i l y  h a s  no ey e  t r o u b l e ,  and  
sh e  h a s  h e a r d  o f  none i n  b r a n c h e s  Q,. R. and  S .  , w h e re  t h e r e  
a r e  by  now many r e l a t i o n s .
1JQ. o f  G e n e r a t i o n  ( i i i j  was a b l e  t o  c o n f i r m  t h i s ,  b u t  
was u n a b l e  t o  s a y  how many f i r s t  and  s e c o n d  c o u s i n s  s h e  h a d .
B ra n c h  T.  a l l  went  t o  A m er ica  and  h a v e  s e n t  no news.
-  29 -
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GENERATION ( l i l j
P8 Age 65 Always h a d  p o o r  s i g h t ,  w h ic h  r a n  i n  t h e  f a m i l y ,
an d  came f ro m  h i s  m o t h e r ’s s i d e .
V i s i o n  R. 3 / 6 0 .  J 2 0 .  C o l o u r s * .
V i s i o n  L. 2 / 6 0 .  L ess  t h a n  J 2 0 .  C o lo u r s  
Fundus  R. a t r o p h y  o f  d i s c  w i t h  cu p .  V e s s e l s  
n o r m a l .
Fundus  L. c a n n o t  he  c l e a r l y  s e e n  owing t o  l e n s  
c h a n g e s .
1 2  D ied  a t  l\.0 o f  p e r i t o n i t i s .  M a r r i e d  6d ,
G e n e r a t i o n  ( i i i j  o f  f a m i l y  W. H is  b r o t h e r  
(P8 j s t a t e s  t h a t  P9 a lw a y s  h ad  bad  s i g h t ,  and  
h i s  w i f e  knows t h a t  h e  c o u l d  g e t  no g l a s s e s  t o  
h e l p  h im .
Q13 Age I4.6 S i g h t  h a s  a lw a y s  b e e n  g o o d ,  and  s t a t e s  t h e r e
i s  no bad ' '  s i g h t  on  h e r  s i d e  o f  t h e  f a m i l y .
Her  c o u s i n s  h a v e  a l l  good  s i g h t .
GENERATION ( i v )
Bad s i g h t  n o t i c e d  when s h e  w en t  t o  s c h o o l  a b o u t  
I4.. She was a b l e  t o  s e e  when s e a t e d  i n  f r o n t  
a t  p r i m a r y  s c h o o l ,  b u t  was u n a b l e  t o  s e e  t h e  
b o a r d  a t  s e c o n d a r y  s c h o o l  w h e re  t h e  b o a r d s  a r e  
h i g h e r  and  n o t  so  w e l l  i l l u m i n a t e d .  She c a n  
s e e  b e t t e r  o u t s i d e  t h a n  most  a t  n i g h t .  T h in k s
s i g h t  i s  somewhat w o r s e  i n  l a s t  t h r e e  y e a r s .
She f i n d s  sh e  c a n n o t  r e a d  h e r  p i a n o  m u s ic ,  
a l t h o u g h  s h e  a lw a y s  h a d  t o  l o o k  v e r y  c l o s e l y .
She t a u g h t  f o r  a  few y e a r s  a t  s c h o o l ,  b u t  was 
u n a b l e  t o  r e a d  t h e  c h i l d r e n ’ s w r i t i n g .
V i s i o n  R. and  L. ^ / 6 o ,  J 6 . C o l o u r s * * .
D i s c s  a t r o p h i c  w i t h  d e e p  cup .  V e s s e l s  n o r m a l .
18P Age 30 Always h a d , p o o r  s i g h t .
V i s i o n  R. 9 / 6 0 , J 2 0 .  C o lo u r s  - .
V i s i o n  L. C o lo u r s  x ,
D isc  R. and  L. w h i t e  w i t h  n o rm a l  cup .  V e s s e l s
n o r m a l .  F i e l d s  f u l l .  No s c o to m a .
20P Age 22 V i s i o n  R. and  L. ^ / 6 . J l .  A l l  c o l o u r s .
F u n d i  n o r m a l .
23P Age 17 Always had  p o o r  s i g h t .  F i r s t  n o t e d  a t  s c h o o l .
V i s i o n  R. and L. 6/ 6 0 * J 1 2 .  C o lo u r s  x .
D isc  w h i t e  w i t h  d eep  c u p ,  more marked  on t e m p o r a l  
s i d e .
T h e re  i s  a  s p o t  o f  p ig m e n t  on l e f t  d i s c .
F i e l d s  f u l l .  No sc o to m a .
GENERATION ( v j
IP  Age 1| T e s t e d  by h i s  m o t h e r .  Can s e e  f a t h e r  a t  300
y a r d s .  S i g h t  s u p p o s e d  t o  be  good .
Fundus R. v e r y  deep  cup and  p a l l o r  o f  t e m p o r a l  
d i s c  m a r g in .  The n a s a l  h a l f  i s  a  h e a l t h y  p i n k .  
Appearance  I s  f r a n k l y  s u s p i c i o u s .
Fundus L. norm al .
-  30 -
FAMILY Y
GENERATION ( 
2P Happy h e a l t h y  c h i l d ,  f u l l  o f  v i t a l i t y .  
M other  i s  s u r e  h e r  s i g h t  i s  good .
D is c  -  b l u e  w h i t e  R. an d  L. more  marked  i n  
t e m p o r a l  h a l f .
An a t t e m p t  was made t o  t e s t  v i s i o n  a n d  
c o l o u r s .  B o th  a p p e a r  t o  b e  l e s s  t h a n  
n o r m a l ,  b u t  s h e  c a n  r e c o g n i s e  h e r  m o th e r  
i n  t h e  d i s t a n c e .
-  31 -
SUMMARY Qg AUTHOR1 S CASES
The c a s e s  h a v e  b e e n  sum m ar ised  u n d e r  t h e  f o l l o w i n g  
h e a d i n g s
1)  Mode o f  i n h e r i t a n c e
2 ) Sex I n c i d e n c e  
5 ; Age o f  O n se t
1{J S i g n s  a n d  Symptoms 
5 ; F i e l d s  o f  V i s i o n
6)  O p h th a lm o s c o p ic  A p p e a r a n c e
7 ) A s s o c i a t i o n  w i t h  b t h e r  d i s a b i l i t i e s
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MODS OF INHERITANCE IN AUTHOR'S GASES
1)  I n  e v e r y  c a s e  t h e  i n h e r i t a n c e  i s  d i r e c t  f ro m  a n  a f f e c t e d  
f a t h e r  o r  a n  a f f e c t e d  m o th e r .
The f o l l o w i n g  t a b l e  i l l u s t r a t e s  t h i s  p o i n t  i n  t h e  t h r e e  
f a m i l i e s : -
F a m i ly  W 
« X
it y
TOTAL
The a t r o p h y  was i n h e r i t e d  f ro m  a  m ale  i n  29 c a s e s ,  
an d  f ro m  a  f e m a l e  i n  29 c a s e s .
I n  no c a s e  d i d  a t r o p h y  d e v e l o p  f ro m  a n  u n a f f e c t e d  p a r e n t .
As c a n  b e  s e e n  f ro m  t h e  t a b l e  i l l u s t r a t i n g  sex  i n c i d e n c e ,
52 m a le s  and  27 f e m a l e s  a r e  a f f e c t e d .  T h i s  t o t a l  o f  59
a f f e c t e d  c a s e s  compares  w i t h  72u n a f f e c t e d  c a s e s  f ro m  t h e  
a f f e c t e d  p a r e n t s .
I t  i s  p r e s u m p t i v e  t h a t  t h e  mode o f  i n h e r i t a n c e  i s  a  s i m p l e  
d o m i n a n t ,  a f f e c t i n g  males  and  f e m a l e s  e q u a l l y ,  a n d  a f f e c t i n g  ^0% 
o f  t h e  c h i l d r e n  o f  an  a f f e c t e d  p a r e n t .
I n  t h e  t h r e e  f a m i l i e s ,  a l m o s t  w i t h o u t  e x c e p t i o n ,  t h e  c o l o u r  
o f  t h e  i r i s  i s  b l u e .  I t  was wondered  i f  t h e  i n t r o d u c t i o n  o f  a 
brown i r i s  f ro m  a h e a l t h y  p a r e n t  would  a f f e c t  t h e  t r a n s m i s s i o n .  
T h i s  i s  n o t  s o .  Case 10E,  G e n e r a t i o n  ( v j  i n h e r i t s  brown i r i d e s  
f ro m  h i s  h e a l t h y  m o t h e r ,  b u t  i n h e r i t s  o p t i c  a t r o p h y  f r o m  h i s  
f a t h e r  who h a s  b l u e  e y e s .  I t  was a l s o  w o n d e red  i f  i n h e r i t i n g  a 
s t r o n g  f a m i l y  r e s e m b l a n c e  would  c a r r y  t h e  t a i n t ,  b u t  l 6s ,  
G e n e r a t i o n  ( i v j ,  i s  a t y p i c a l  member o f  f a m i l y  MWlt , h a s  h e a l t h y  
e y e s .
Gases  l^E and  6e ,  G e n e r a t i o n  ( i i i j ,  a r e  i d e n t i c a l  i n  
a p p e a r a n c e ,  b u t  one h a s  o p t i c  a t r o p h y .
I n h e r i t a n c e
f r o m
Male F e m a le
17 k
5 10
J Z  i S
29 29
2)  Sex I n c i d e n c e
The f o l l o w i n g  t a b l e  i l l u s t r a t e s  t h e  s e x  i n c i d e n c e  i n  t h e  
t h r e e  f a m i l i e s : -
A f f e c t e d  U n a f f e c t e d
Males Fem a les  Males F em a les
F a m i ly  ;W 3J+
tt x  8
« Y 10
22
u n a f f e c t e d  c a s e s  i s  72*
6 15 10
8 8 15
11 11 12
27 56 27
w ere m ales and  27 f e m a l e s .
ies i s 5 9 , an d  t h e t o t a l  o f
-  22 -
3 ;  Age o f  O nse t
I n  v iew o f  t h e  f a c t s  (1J  t h a t  p o o r  s i g h t  i s  n o t  d e t e c t e d  
u n t i l  s c h o o l  y e a r s ,  ( 2 ;  t h a t  t h e r e  i s  no n y s t a g m u s ,  a n d  ( 3 ) t h a t
t h e  y o u n g e s t  o b s e r v e d  c a s e  was ag e d  Ip, i t  i s  c o n c l u d e d  t h a t  
a t r o p h y  b e g i n s  b e tw e e n  3 months a n d  Ip y e a r s  o f  a g e ,  o r  p r o b a b l y  
a b o u t  3«
Ipj S i g n s  an d  Symptoms 
( a j  H i s t o r y
The h i s t o r y  i n  t h e  l a r g e  m a j o r i t y  o f  c a s e s  i s  t h a t  d e f e c t  o f  
v i s i o n  i s  u s u a l l y  n o t i c e d  'when t h e  p a t i e n t  g o es  t o  s c h o o l .  T h i s  
i s  d e s p i t e  t h e  f a c t  t h a t  a f f e c t e d  m o th e r s  h a v e  b e e n  i n  t h e  h a b i t  
o f  t e s t i n g  t h e i r  c h i l d r e n s *  v i s i o n ,  e . g .  by n o t i c i n g  a t  wha t  
d i s t a n c e  t h e y  c a n  s e e  t h e  home-coming f a t h e r .
T h e r e  i s  one c a s e  i n  G -en e ra t io n  ( v ;  a g e d  Ip w i t h  marked  a t r o p h y  
o f  t h e  d i s c s ,  b u t  whose m o th e r  t h i n k s  s h e  h a s  p e r f e c t  s i g h t .  I n  
a  few c a s e s  t h e  p a t i e n t  r e c o l l e c t s  b e i n g  u n a b l e  t o  s e e  h e r  f r i e n d s  
i n  t h e  s t r e e t  b e f o r e  g o in g  t o  s c h o o l ,  b u t  t h i s  h i s t o r y  i s  u n c e r t a i n .
•In some c a s e s  t h e  d e f e c t  was n o t  n o t i c e d  u n t i l  t h e  p a t i e n t  
w en t  t o  t h e  s e c o n d a r y  s c h o o l  a t  a b o u t  t h e  a g e  o f  7* s i g h t  h a v i n g  
b e e n  good enough a t  p r im a r y  s c h o o l .  Q u i t e  a  number o f  t h e  
p a t i e n t s  s t a t e  t h a t  th e y  s e e  b e t t e r  a t  n i g h t ,  an d  t h e  m a j o r i t y  s a y  
t h e y  c a n  s e e  a s  w e l l  a s  norm a l  p e o p l e  a t  n i g h t .  Few c a s e s g i v e .  a 
h i s t o r y  o f  im provem ent  o r  o f  d i m i n u t i o n  i n  v i s i o n .
C o n s i d e r i n g  t h e  t a b l e  o f  v i s i o n s  i n  t h e  t h r e e  g e n e r a t i o n s ,  i t  
w ou ld  a p p e a r  t h a t  t h e r e  i s  a  g r a d u a l  d e t e r i o r a t i o n  o f  r e a d i n g  and  
c o l o u r  v i s i o n ,  and  t o  a l e s s e r  e x t e n t  o f  d i s t a n t  v i s i o n  up  to  t h e  
a g e  o f  10;  a f t e r  t h a t ,  t h e r e  i s  no p r o g r e s s .
Ip ( b ; 0 ns e t
I t  i s  n o t  p o s s i b l e  t o  s a y  w h e t h e r  t h e  o n s e t  comes i n  one eye 
b e f o r e  t h e  o t h e r ,  b u t  c o n s i d e r i n g  t h e  e x c e p t i o n a l  s i m i l a r i t y  o f  
v i s i o n  i n  t h e  r i g h t  a s  compared w i t h  th e  l e f t  e y e ,  I t  i s  p resum ed  
t h a t  t h e  o n s e t  i n  b o t h  eyes  i s  e q u a l .  I n  a few c a s e s ,  t h e  a t r o p h y  
o f  t h e  d i s c  i s  more marked i n  t h e  r i g h t  e y e ,  b u t  v i s i o n  i s  n o t  
c o r r e s p o n d i n g l y  w o r s e .
k  ( c ) C o r r e c t e d  v i s u a l  a c u i t y  f o r  d i s t a n c e  an d  n e a r
A l a r g e  m a j o r i t y  o f  t h e  c a s e s  a r e  em m etrop ic  o r  + 1 .00D 
h y p e r m e t r o p i a .  The v i s u a l  a c u i t y  f o r  t h e  t h r e e  g e n e r a t i o n s  i s
r e c o r d e d  i n  a  s e p a r a t e  t a b l e ,  b u t  c a n  be  su m m ar ised  t h u s ; -
G e n e r a t i o n  ( i i i j  5° ~ 7 -^
A^e
A v e r a g e  v i s i o n  o f  G e n e r a t i o n  
D i s t a n c e  N ear  C o lo u r
3 J20 6% x
i0
( i v j  I J  -  IpO J12  50# x
( v ) k -  12 6 J8 100% x
36
(x d e n o t e s  a b i l i t y  t o  d i s t i n g u i s h  r e d  and  b l u e  o f  I s h i h a r a
No. 1 2 )
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I t  w i l l  b e  s e e n  t h a t  t h e  d i s t a n t  v i s i o n  v a r i e s  o n l y  
s l i g h t l y  b e tw e e n  c a s e s  a g e d  If and  c a s e s  a g ed  7I4.. The 
r e a d i n g  v i s i o n  shows a g r a d u a l  c h a n g e ,  b u t  i t  i s  n o t i c e a b l e  
t h a t  t h e  y o u n g e r  c h i l d r e n  c a n  s e e  r e m a r k a b l y  w e l l ,  an d  t h a t  
t h e r e  i s  a  l i t t l e  v a r i a t i o n  f ro m  20 -  60 y e a r s .  I t  i s  when 
we come t o  c o l o u r  t e s t s  t h a t  t h e  most  n o t a b l e  d i f f e r e n c e s  a r e  
seen* P r a c t i c a l l y  none o f  G e n e r a t i o n  ( i i i j  c a n  s e e  any  
c o l o u r s ,  b u t  some i n  G e n e r a t i o n  { v )  h a v e  n o rm a l
c o l o u r  v i s i o n ,  an d  a l l  c a n  d i s t i n g u i s h  b r i g h t  c o l o u r s  w i t h  
ease*
The c o l o u r  t e s t  u s e d  t h r o u g h o u t  was t h a t  o f  t h e  c o l o u r e d  
numbers d e v i s e d  by I s h i h a r a .  The ho .  1 2 ,  composed o f  r e d  
d o t s  on  a  b r i g h t  b l u e  b a c k g r o u n d ,  p r e s e n t e d  d i f f i c u l t y  to  m o s t .  
I f  t h e  p a t i e n t  c o u l d  d i s t i n g u i s h  no c o l o u r s ,  h e  was marked 
I f  h e  c o u l d  d i s t i n g u i s h  r e d  an d  b l u e ,  b u t  no num ber ,  h e  was 
marked  x .  I f  h e  c o u l d  r e a d  "No. 1 2 ,  h e  was marked  x x .  I f  
h e  c o u l d  s e e  a  few o f  t h e  f o l l o w i n g  numbers h e  was marked x x x .  
Most numbers  x x x x .  A l l  numbers x xxxx .
I t  was n o t e w o r t h y  t h a t  no c a s e  saw t h e  !tB la n k u n u m b ers ,  
d e s i g n e d  t o  be  s e e n  by t h e  c o l o u r - b l i n d .
Two o f  t h e  no rm a l  c a s e s  w e re  f o u n d  t o  b e  r e d  g r e e n  c o l o u r  
b l i n d ,  b u t  t h e  r e m a i n d e r  h a d  p e r f e c t  c o l o u r  v i s i o n .
V i s i o n  i n  t h e  Dark
Ip c a s e s  w e re  t e s t e d  i n  a v e r y  p o o r  l i g h t ,  an d  c o u l d  s e e  
n e a r l y  a s  w e l l  a s  i n  b r i g h t  d a y l i g h t .
Ip ( d j  P u p i l  R e f l e x e s
I n  a l l  c a s e s ,  e x c e p t  one who h a s  h a d  d i p h t h e r i a ,  p u p i l s  
a r e  c i r c u l a r  and  e q u a l ;  t h e y  r e a c t  b r i s k l y  t o  l i g h t  an d  on  
a c co m m o d a t io n .  C o n s e n s u a l  r e f l e x  i s  p r e s e n t .  T h e r e  i s  no 
h i p p u s .  I n  no c a s e  i s  nys tagm us  f o u n d .  The r a n g e  o f  eye  
movements i s  f u l l  and  n o rm a l .
3 ;  F i e l d s  o f  V i s i o n
I n  a l l  c a s e s  f i e l d s  f o r  w h i t e  a r e  f u l l ,  an d  no c e n t r a l  o r  
p a r a c e n t r a l  s co tom a i s  f o u n d .  Some o f  t h e  p a t i e n t s  h a v e  
d i f f i c u l t y  i n  s e e i n g  a  1mm s p o t  a t  ^Omm, b u t  a l l  a r e  a b l e  to  
s e e  a  ^mm s p o t .  I n  one c a s e ,  no d i f f i c u l t y  was f o u n d  w i t h  
lmm s p o t .  The f i e l d  was f u l l  and  no sco tom a was f o u n d .
When l o o k i n g  f o r  c e n t r a l  sco toma on B je rum  s c r e e n  a t  a
d i s t a n c e  o f  1m, a 5mm s p o t  was u s e d ,  a s  some p a u i e n t s  h a d  
d i f f i c u l t y  i n  s e e i n g  t h e  Jwm s p o t .  l\To sco to m a  c o u l d  be^ 
e s t a b l i s h e d  w i t h  a  ^mm s p o t ,  o r  w i t h  a  s p o t .  The f i e l d s
f o r  c o l o u r s  w e re  d i f f i c u l t  t o  t a k e  owing t o  t h e  p o o r  c o l o u r  
v i s i o n .  A r e d  22mm s p o t  on t h e  L i s t e r  p e r i m e t e r  was n o t  
v i s i b l e  a s  a  c o l o u r  t o  many.
One c a s e  (11LJ shows marked c o n t r a c t i o n  o f  c o l o u r  f i e l d s ,
b u t  no c e n t r a l  sco tom a f o r  c o l o u r s .
A n o t h e r  c a s e  (1  y&)  h a s  r e m a r k a b l y  f u l l  c o l o u r  f i e l d s ,  w i t h  
no s c o to m a .
I n  t h e  l a t t e r  c a s e ,  t h e  s m a l l e s t  c o l o u r e d  s p o t  v i s i b l e  was 
10mm. ho c o l o u r  c o u ld  be  d e t e c t e d  w i t h  t h e  5mm s p o t .
T h e se  f i e l d s  h a v e  b e e n  c h a r t e d  (P ag e  /U . )•
-  55 -
I n  c a s e s  w here  c o l o u r s  c o u l d  n o t  b e  a p p r e c i a t e d  t h e r e  was 
no v a r i a t i o n  i n  b r i g h t n e s s  a s  t h e  s p o t  was moved f ro m  t h e  
p e r i p h e r y  t o  t h e  c e n t r e .
I t  was e n d e a v o u re d  t o  a s c e r t a i n  w h e t h e r  v i s u a l  a c u i t y  i n  
t h e  p e r i p h e r y  was a f f e c t e d ;  a  5mm s p o t  was f i x e d  a t  Ip0 °  on  t h e  
L i s t e r  p e r i m e t e r  w h i l e  t h e  p a t i e n t  l o o k e d  a t  a s m a l l  c e n t r a l  
f i x a t i o n  o b j e c t ,  A m ovable  Jim.  s p o t  was t h e n  moved i n  f ro m  
t h e  p e r i p h e r y  u n t i l  t h e  two o b j e c t s  c o u l d  no l o n g e r  be  
a p p r e c i a t e d  a s  s e p a r a t e .  T h i s  was compared  w i t h  two no rm a l  
p e o p l e  and  f o u n d  t o  be  t h e  same,  namely  s p o t s  s e p a r a t e  a t  lp5° 
( a n d  a t  5 5 ° J f ro m  s p o t  a t  IpO0 on  same m e r i d i a n .  No d i f f e r e n c e  
n o t e d  on  n a s a l  and t e m p o r a l  s i d e s .
6 ) O p h t h a l moscop l c  A p p e a ra n c e
The d i s c  i s  w h i t e ,  and  t h e  m a rg in s  a r e  c l e a r  c u t .  I n
most  c a s e s  i t  i s  d e e p l y  cu p p ed .
Of t h e  52 a f f e c t e d  c a s e s ,  29 p r e s e n t  d ee p  c u p p i n g ,  t h e  
r e m a i n i n g  5 p r e s e n t  no c u p p in g .  A p a r t  f ro m  t h i s ,  a l l  d i s c s  
a r e  v e r y  s i m i l a r ,  an d  p r e s e n t  b l u i s h  w h i t e  p a l l o r  o f  t h e  
t e m p o r a l  h a l f ,  and  a g r e y n e s s  o f  t h e  n a s a l  h a l f .  The c u p p in g  
e x t e n d s  i n  a  v a r y i n g  d e g r e e  to w a rd s  t h e  t e m p o r a l  m a r g in .  The
v e s s e l s  a r e  n o rm a l  i n  a l l  c a s e s ,  and  o n ly  e x c e p t i o n a l l y  i s  t h e r e  
a n y  p i g m e n t a t i o n  o r  o t h e r  a b n o r m a l i t y  i n  t h e  p e r i p h e r y  o f  t h e  
f u n d u s .
The m acu la  was c a r e f u l l y  examined  i n  a l l  c a s e s ,  and  t h e  
u s u a l  l i g h t  r e f l e x  was p r e s e n t ,  b u t  i n  no c a s e  i s  t h e r e  a 
d i s t i n c t  y e l l o w  a r e a .  The y o u n g e s t  p a t i e n t  s e e n  p r e s e n t i n g  
a t r o p h y  was a g e d  ip. The o l d e s t  p a t i e n t  was Tip. The two 
d i s c s  w ere  m a rk e d ly  s i m i l a r .  T h e r e  i s  no s i g n  o f  n e u r i t i s  
i n  any  c a s e .  Two c a s e s  s e e n  a t  Ip a r e  no e x c e p t i o n ,  and  
a n o t h e r  c a s e  s e e n  a t  ip p r e s e n t s  a  s u s p i c i o u s  p a l l o r  o f  t h e  
t e m p o r a l  h a l f  o f  t h e  d i s c ,  b u t  no s i g n  o f  n e u r i t i s .
7 ; A s s o c i a t i o n  w i t h  o t h e r  d i s a b i l i t i e s
T h e r e  i s  no s u c h  a s s o c i a t i o n .
COMPARISON OF PUBLISHED AND AUTHOR* S CASES
1 ) I n h e r i t a n c e
Each s e r i e s  s u g g e s t s  a  s i m p l e  d o m in a n t  mode o f  t r a n s m i s s i o n .
2)  Sex I n c i d e n c e
Each s e r i e s  shows a p p r o x i m a t e l y  50% a f f e c t e d .
3 ) Age o f  O n s e t
Each s e r i e s  shows o n s e t  b e f o r e  5 y e a r s  o f  a g e .
k )  S i g n s  and  Symptoms
I n  no c a s e  i s  t h e r e  a  d e f i n i t e  h i s t o r y  o f  o n s e t  b e i n g  n o t i c e d ,  
and  t h e  g e n e r a l  h i s t o r y  i s  t h a t  s i g h t  h a s  a lw a y s  b e e n  b a d .  The 
p u p i l  r e f l e x e s  a r e  p r e s e n t .  The a f f e c t i o n  a p p e a r s  t o  b e  
s t a t i o n a r y .
5J F i e l d s  o f  V i s i o n
I n  t h e  p u b l i s h e d  c a s e s  f i e l d s  v a r y .  18 o u t  o f  lp9 c a s e s  
p r e s e n t  c o n s i d e r a b l e  c o n t r a c t i o n  i n  t h e  p e r i p h e r y ,  an d  o n l y  Ip c a s e s  
o u t  o f  Ip9 p r e s e n t  c e n t r a l  s c o to m a  o r  p a r a c e n t r a l  s c o to m a .  One 
f a m i l y  p r e s e n t s  h e m i a n o p i c  c o l o u r  f i e l d s  i n  some c a s e s .
I n  t h e  A u t h o r ' s  c a s e s ,  f i e l d s  w e r e  f u l l  i n  e v e r y  c a s e .
T h e r e  was no c e n t r a l  s co tom a f o r  w h i t e  o r  c o l o u r .
6)  O p h th a lm o s c o p ic  A p p e a r a n c e
I n  e ac h  s e r i e s  t h e  d i s c  i s  p a l e ,  more marked on  t h e  t e m p o r a l  
s i d e ,  w i t h  f e w ,  i f  a n y ,  c h a n g e s  i n  t h e  f u n d u s .
I n  t h e  P u b l i s h e d  c a s e s ,  many show c o n t r a c t i o n  o f  t h e  v e s s e l s .
I n  t h e  A u t h o r * s  c a s e s ,  t h e  v e s s e l s  a r e  n o r m a l .
I t  i s  c o n c l u d e d  t h a t  t h e  two s e r i e s  o f  c a s e s  a r e  exam ples  o f  
t h e  same d i s e a s e ,  nam ely  t h a t  o f  d o m in a n t  h e r e d i t a r y  o p t i c  a t r o p h y  
o f  e a r l y  o n s e t  a f f e c t i n g  m a les  a n d  f e m a l e s  e q u a l l y ,  an d  p r e s e n t i n g  
a  f u l l  f i e l d  o f  v i s i o n  i n  t h e  m a j o r i t y  o f  c a s e s ,  and  o n l y  
e x c e p t i o n a l l y  c e n t r a l  s c o to m a .  The f u n d u s  shows a n  a t r o p h i c  d i s c  
w i t h  d e e p  c u p p i n g  e x t e n d i n g  t o  t e m p o r a l  s i d e ,  w i t h  no o t h e r  c h a n g e ,  
e x c e p t  n a r r o w i n g  o f  t h e  v e s s e l s  i n  some c a s e s .
-  57 -
COM&RISON CF PUBLISHED AND AUTHOR’ S GASES
When t h e  f i g u r e s  f o r  t h e  two s e r i e s  a r e  p u t  t o g e t h e r ,  t h e  
f o l l o w i n g  f i g u r e s  a r e  o b t a i n e d ; -
A f f e c t e d  U n a f f e c t e d
Males F em ales Males F em ales
P u b l i s h e d  c a s e s 51 27 25 18
A u t h o r ’ s c a s e s 2 2 1Z 2 i 2 1
63 5b 61 55
TOTAL 1x7 116
T h i s  shows 63 m a le s  and  5^4- f e m a l e s  a f f e c t e d ,  a n d  a  t o t a l  
o f  117 a f f e c t e d  and  116 u n a f f e c t e d .
The t r a n s m i s s i o n  was f r o m  a n  a f f e c t e d  male  i n  htf c a s e s ,  
a n d  f ro m  a n  a f f e c t e d  f e m a l e  i n  ^9 c a s e s .
T h i s  s u b s t a n t i a t e s  t h e  c o n c l u s i o n  t h a t  b o t h  s e r i e s  a r e  
exam ples  o f  a  s i m p l e  d o m in a n t  h e r e d i t a r y  o p t i c  a t r o p h y ( o f  
e a r l y  o n s e t . J
I t  h a s  b e e n  n o t e d  t h a t  R i f a t ’ s c a s e  ( a n d  p o s s i b l y  S n e l l ’ s 
c a s e }  i s  one  o f  r e c e s s i v e  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  
o n s e t .
I t  i s  t h e r e f o r e  c o n c l u d e d  t h a t  h e r e d i t a r y  o p t i c  a t r o p h y  
o f  e a r l y  o n s e t  c a n  f o l l o w  a  d o m in a n t  o r  a  r e c e s s i v e  mode o f  
t r a n s m i s s i o n .
T h e r e  i s  a l s o  a n  exam ple  i n  K n ap p ’ s c a s e  o f  a  r e c e s s i v e  t y p e  
c h a n g i n g  o v e r  t o  a  d o m in a n t  t y p e .
A f u r t h e r  exam ple  i s  g i v e n  by A l s b e r g  (P e d .  9°5  B e l l i .
I t  i s  p o s s i b l e  t h a t  G r i s c o m ’ s c a s e  e x e m p l i f i e s  d o m in a n t  
p e d i g r e e  c h a n g i n g  t o  a  r e c e s s i v e  t y p e .
-  58 -
LEBER1S DISEASE
L e b e r  ( j Z . )  s u m m a r i se s  h i s  c a s e s  t h u s j -
f,A b l u r r i n g  o f  v i s i o n  o c c u r s  f a i r l y  s u d d e n l y  i n  
t h e  f o r m  o f  a  m i s t .  The  m i s t  t h i c k e n s  o v e r  
a  p e r i o d  o f  d ay s  o r  weeks  u n t i l  a  s e r i o u s  
im p a i r m e n t  o f  c e n t r a l  v i s i o n  r e s u l t s .  The 
maximum damage i s  u s u a l l y  done  w i t h i n  s e v e r a l  
m o n th s ,  an d  p r o g r e s s  t o  b l i n d n e s s  i s  u n u s u a l .
The common f i n d i n g  i s  r e t e n t i o n  o f  p e r i p h e r a l  
v i s i o n  and  l o s s  o f  c e n t r a l  v i s i o n  w i t h  a b s o l u t e  
c e n t r a l  s c o to m a .  The p a t i e n t  c a n  s e e  b e t t e r  
a t  n i g h t .
The o p h t h a l m o s c o p i c  a p p e a r a n c e  i s  s i m i l a r  t o  
t h a t  i n  a  c a s e  o f  r e t r o - b u l b a r  n e u r i t i s  w i t h  
b l u r r i n g  o f  d i s c  m a rg in  an d  s l i g h t  h y p e r a e m i a .
V e s s e l s  a r e  no rm a l  a t  f i r s t  an d  show w h i t e  
s t r e a k s  o r  e x u d a t e s .  The l a t e r  s t a g e  shows 
p a l l o r  o f  t h e  t e m p o r a l  h a l f  o f  t h e  d i s c ,  w i t h  
m o d e r a t e  n a r r o w i n g  o f  v e s s e l s . ”
He c o n c l u d e s  t h a t  t h e  d i s e a s e  i s  o f  t h e  sam e g r o u p  a s  
r e t r o - b u l b a r  n e u r i t i s .
R e g a r d i n g  t r a n s m i s s i o n ,  h e  shows t h a t  i t  i s  i n h e r i t e d  
c h i e f l y  by m a les  a b o u t  20 f ro m  a n  u n a f f e c t e d  m o t h e r ,  b u t  
r e c o g n i s e s  f ro m  t h e  w r i t i n g s  o f  o t h e r s  t h a t  a  d o m in an t  
t r a n s m i s s i o n  may o c c u r .
From a  s t u d y  o f  L e b e r ’ s d i s e a s e ,  a s  d e s c r i b e d  by  H a 'bershon^B^  
N e t t l e s h i p  (/l^) Duke E l d e r  (/z-j  a n d  J u l i a  B e l l  
i t  a p p e a r s  t h a t  l i t t l e  h a s  b e e n  a d d e d  t o  L e b e r ’ s o r i g i n a l  
d e s c r i p t i o n .
B e l l  h a s  a n a l y s e d  1182 c a s e s  and  i t  i s  p r o p o s e d  t o  draw 
f r o m  h e r  r e s e a r c h e s ,  and  t o  c o n s i d e r  L e b e r ’ s d i s e a s e  u n d e r  t h e  
f o l l o w i n g  h e a d i n g s ; -
1) H e r e d i t a r y  c h a r a c t e r  and mode o f  t r a n s m i s s i o n
2 ) Sex i n c i d e n c e
3) Age o f  o n s e t
k ) S i g n s  a n d  Symptons
5 ) F i e l d s  o f  V i s i o n
6 ; O p h t h a lm o s c o p ic  A p p e a r a n c e
7) A s s o c i a t i o n  w i t h  o t h e r  d i s a b i l i t i e s
i ) H e r e d i t a r y  c h a r a c t e r  an d  mode o f  t r a n s m i s s i o n
L e b e r ’ s d i s e a s e  i s  s t a t e d  t o  b e  a  sex  l i n k e d  a n d  a r e c e s s i v e  
h e r e d i t a r y  d i s e a s e ,  a f f e c t i n g  m ales  o f  20 w i t h o u t  a s s o c i a t e d  
cons  t  i  t u  t  i  o n a 1 d i  s t u r b a n c  e s .
LEBER'S DISEASE
The a f f e c t i o n  i s  p a s s e d  on  f ro m  a  f e m a l e  t o  95% c a s e s  o f  
m a l e s ,  an d  t o  Ql\.% c a s e s  o f  f e m a l e s  i n  E u r o p e a n  p e d i g r e e s  
( B e l l ; .  ( I n  J a p a n e s e  c a s e s  t h e  f i g u r e s  a r e  87$ o f  m a le s  
a n d  9 2% o f  f e m a l e s ; .  Of 5^-5 a f f e c t e d  m a l e s ,  t h e  m o th e r  was 
u n a f f e c t e d  i n  8 5 . 2$ c a s e s  ( B e l l ; .
Thus t h e  g e n e r a l  r u l e  t h a t  a f f e c t i o n  i s  p a s s e d  on  f r o m  a n  
u n a f f e c t e d  m o th e r  t o  a s o n  h o l d s ,  h u t  one c a n n o t  s t u d y  t h e  
p e d i g r e e s  p u b l i s h e d  by B e l l  w i t h o u t  b e i n g  s t r u c k  by t h e  
o c c u r r e n c e  o f  p e d i g r e e s  o f  d o m in an t  t r a n s m i s s i o n ,  w h e re  t h e  
a f f e c t i o n  i s  d i r e c t l y  p a s s e d  on f r o m  a f f e c t e d  m a le s  and  f e m a l e s  
t o  sons  a n d  d a u g h t e r s .
S ev e n  s u c h  p e d i g r e e s  a r e  l i s t e d  b e lo w ,  b u t  a p a r t  f r o m  t h e  
d o m in a n t  h e r e d i tp m f y , t h e y  p r e s e n t  t h e  u s u a l  f e a t u r e s  o f  L e b e r ' s  
d i s e a s e ,  v i z .  o n s e t  a b o u t  20 w i t h  r a p i d  f a H u r e  o f  c e n t r a l  
v i s i o n  r e s u l t i n g  i n  c e n t r a l  s c o to m a .
The f o l l o w i n g  exam ples  a r e  t a k e n  f r o m  J u l i a  B e l l ; -
Ho. o f
Ho. o f
P e d i ­ o f  d i r e c t O n se t Un­ I n h e r i t e d
g r e e A u t h o r t r a n s m i s s i o n  A bout A f f e c t e d a f f e c t e d f r o m
B o th
Male Fem ale S exes Male Femal'
776 Rampoldi k 31 k 5 3 2 1+
828 S e n t r e 5 33 5 5 6 — 9
832 S t r z e m i n s k i 3 25 5 2 2 - 6
916 Yo Kansyo I4. 28 10 2 20 8 3
922 I n o u y i 5 34 2 5 1 - 6
926 F u z i i 5 22 5 2 - y
929 F u s u h i r a 3 Hot 2 5 3 - k
g i v e n
51 25 31_ 10 59
T o t a l a f f e c t e d  5 6 . 51 m a l e , 25 f e m a l e .
T o t a l  u n a f f e c t e d  57*
The i n h e r i t a n c e  was f ro m  a f f e c t e d  m a les  i n  10 c a s e s  and  f ro m  
a f f e c t e d  f e m a l e s  i n  5 9 *
T h e r e  a r e  o t h e r  ex am p les  w h e re  t h e  t r a n s m i s s i o n  i s  d o m in a n t  
f o r  t h r e e  g e n e r a t i o n s ,  and  t h e n  becomes r e c e s s i v e ,  e . g .  p e d i g r e e  
750 an d  881 B e l l ;  I n  p e d i g r e e  911  many examples  o f  dom inan t  and  
r e c e s s i v e  h e r e d i t a r y  a r e  met w i t h  i n  t h e  same f a m i l y .  I t  w ou ld  
t h u s  a p p e a r  n e c e s s a r y  t o  d i v i d e  o p t i c  a t r o p h y  i n t o  d o m in an t  and 
r e c e s s i v e  t y p e s ,  and  t o  r e c o g n i s e  t h a t  one  t y p e  may ch an g e  o v e r  
t o  t h e  o t h e r .
A n o t h e r  exam ple  o f  c h a n g e  i n  t r a n s m i s s i o n  h a s  a l r e a d y  b e e n  
n o t e d  i n  K n a p p ' s  c a s e  ( *2
2 ;  Sex I n c i d e n c e
R e v ie w in g  1182 c a s e s ,  B e l l  g i v e s  t h e  f o l l o w i n g  f i g u r e s
E u ro p e a n  c a s e s  
J a p a n e s e  n
A f f e c t e d
"Males
865
97
A f f e c t e d
F em ales
155
87
Male sex  
I n c i d e n c e
 T5
81+78
5 9 - 1
-  l+o -
LEBER'S DISEA.SE
Age o f  O n s e t
The a v e r a g e  a g e  o f  o n s e t  a g r e e s  w i t h  L e b e r* s  o r i g i n a l  
d e s c r i p t i o n  o f  2 0 ,  a n d  B e l l  f i n d s  t h e  J a p a n e s e  c a s e s  coming on  
e a r l i e r ;  b u t  many c a s e s  h a v e  b e e n  r e p o r t e d  o f  a  much l a t e r  
o n s e t .
Number
Mean
Age
S t a n d a r d
f j e v i a t i o n
E u ro p e a n -  Males  
F em a les
669
115
2 3 .2 5
2 5 .1 5
9 .9 8
1 3 .2 7
J a p a n e s e -  Males  
F em ales
I k
k-Q
2 1 .3 0
2 0 .5 0
8 .5 3
7 .8 2
I t  was w o n d e re d  i f  t h e  e a r l i e r  mean a g e  o f  t h e  J a p a n e s e  
c a s e s  was due  t o  t h e  i n c l u s i o n  o f  a  number  o f  c a s e s  o f  e a r l y  
o n s e t ,  b u t  t h i s  i s  n o t  s o ;  o n l y  one  c a s e  shows o n s e t  b e f o r e  
8 y e a r s  o f  a g e  i n  t h e  122 J a p a n e s e  c a s e s .
U s h e r  ( f7.J q u o t e s  two c a s e s  o f  v e r y  e a r l y  o n s e t  i n  two 
p e d i g r e e s  o f  L e b e r ' s  d i s e a s e ,  w h e re  t h e  a g e  o f  o n s e t  i n  t h e  
o t h e r  c a s e s  i s  a b o u t  2 0 .
k-) S i g n s  an d  Symptons
The p a t i e n t  may n o t i c e  a  s u d d e n  o r  g r a d u a l  b l u r r i n g  o f  
v i s i o n  coming on i n  one  e y e ,  w h ich  p r o g r e s s e s  i n  a few d ay s  o r  
weeks t o  a  s e r i o u s  l o s s  o f  c e n t r a l  v i s i o n .  I t  i s  g e n e r a l l y  
f o l l o w e d  w i t h i n  a  few d ay s  o r  weeks by  a  s i m i l a r  o n s e t  i n / c ? t h e r  
e y e .  T h e r e  i s  s e ld o m  any  f u r t h e r  p r o g r e s s  a f t e r  6 m o n th s .  
N e t t l e s h i p  m e n t io n s  25 c a s e s  o f  r e c o v e r y  o u t  o f  16 g e n e a l o g i e s  
a n d  h a s  r e p o r t e d  s u c h  a  c a s e  f u l l y  .
B e l l  q u o t e s  29% o f  c a s e s  among m ales  a s  showing im p ro v e m e n t .  
She c o n s i d e r s  t h e  m a j o r i t y  o f  c a s e s  r e a c h  maximum d i s a b i l i t y  
w i t h i n  two months f ro m  t h e  t i m e  o f  a w a r e n e s s  o f  f a i l i n g  v i s i o n ,  
and  t h a t  i t  i s  r e l a t i v e l y  r a r e  f o r  symptoms t o  a d v a n c e  a f t e r  s i x  
m o n th s .
N e t t l e s h i p  a d v i s e s  a n  o p t i m i s t i c  o u t l o o k  i n  c a s e s  s e e n  
w i t h i n  2 y e a r s  o f  t h e  o n s e t .
5 ) F i e l d s  o f  V i s i o n
i n
A c e n t r a l  sco tom a i s  p r e s e n t ,  a c c o r d i n g  to  B e l V 88% o f  270 
m a l e s ,  and  i n  82% o f  50 f e m a l e s .  T h e r e  i s  a s l i g h t  c o n t r a c t i o n  
o f  t h e  p e r i p h e r a l  f i e l d  i n  hfi.% c a s e s  i n  212 m ales  a n d  62% i n  5° 
f e m a l e s .  T h e r e  i s  no c a s e  o f  h e m i a n o p i a  o r  o f  q u a d r a n t i c  d e f e c t .
6)  O p h th a lm o s c o p ic  A p p e a r a n c e
I n  t h e  i n i t i a l  s t a g e s  t h e r e  may be  no a b n o rm a l  a p p e a r a n c e ,  
b u t  t h e r e  i s  u s u a l l y  some s l i g h t  h a z i n e s s  o f  t h e  d i s c ,  an d  i n  
many c a s e s ,  a d e f i n i t e  p a p i ] ] i t i s ,  b u t  r a r e l y  h a e m o r r h a g e s .  The 
v e s s e l s  may be  n o rm a l  o r  s l i g h t l y  c o n g e s t e d .  T h i s  s t a g e  i s  
f o l l o w e d  i n  some months  by a g r a d u a l  p a l l o r  o f  t h e  t e m p o r a l  h a l f  
o f  t h e  d i s c  w i t h  some n a r r o w i n g  o f  t h e  v e s s e l s .
LEBER'S DISEA.SE
S i g n s  o f  i n f l a m m a t i o n  a r e  so  common t h a t  a  t o x i c  c a u s e  
h a s  b e e n  s u p p o s e d .  B e l l  c a n  f i n d  no h i s t o r y  t o  s u p p o r t
t h i s ,  an d  s u g g e s t s  t h a t  t h e  s i g n s  a r e  due  t o  a n  i n c r e a s e d
c i r c u l a t i o n  i n  a n  a t t e m p t  t o  a i d  a  f a i l i n g  f u n c t i o n .
The p a t h o l o g i c a l  r e p o r t  o f  R e h s t e i n e r  s u p p o r t s
t h i s  v i e w .  He f i n d s  no e v i d e n c e  o f  i n f l a m m a t i o n ,  b u t  a  
d e f i n i t e  o v e r g r o w t h  o f  n e u r o g l i a .
The p a l l o r  o f  t h e  d i s c  h a s  b e e n  o b s e r v e d  t o  i n c r e a s e  i n  
l a t e r  y e a r s ,  t o  a f f e c t  t h e  w h o le  d i s c ,  an d  t o  n a r ro w  t h e
a r t e r i e s .  A l t h o u g h  t h e  s i g h t  i m p r o v e s ,  t h e  p a l l o r  o f  t h e
d i s c  d o e s  n o t  a l t e r .
7 ; Leber*X  f o u n d  h i s  c a s e s  t o  be  o f  t h e  n e u r o p a t h i c  t y p e ,  
s u f f e r i n g  f ro m  h e a d a c h e ,  v e r t i g o ,  and  e p i ^ l e p s y . •
N e t t l e s h i p  h a s  f o u n d  a n  o c c a s i o n a l  a s s o c i a t i o n  w i t h  
e p i l e p s y ,  b u t  t h e r e  i s  no l a t e r  e v i d e n c e  t o  s u g g e s t  t h a t  c a s e s  
o f  L e b e r ’ s d i s e a s e  a r e  more p r o n e  t o  s u c h  a f f l i c t i o n s  t h a n  o t h e r  
p e o p l e .
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COMPARISON OP AUTHOR'S CASES WITH LEBER*S DISEASE
1)  Mode o f  t r a n s m i s s i o n  i s  d o m in an t  i n  t h e  A u th o r * s  c a s e s ,  b u t  
f t i f a t  h a s  p u b l i s h e d  ^ -ped ig ree  o f  r e c e s s i v e  t r a n s m i s s i o n  i n  w h ic h  
t h e  a f f e c t e d  i n d i v i d u a l s  c o r r e s p o n d  w i t h  t h e  A u t h o r ’ s e a s e s .
L e b e r ’ s c a s e s  a r e  r e c e s s i v e ,  b u t  many exam ples  o f  dom in an t  
t r a n s m i s s i o n  a r e  known. Thus t h e  method o f  i n h e r i t a n c e  c a n n o t  
b e  u s e d  t o  d i s t i n g u i s h  t h e  tw o .
2)  Sex I n c i d e n c e  v a r i e s  w i t h  t h e  mode o f  i n h e r i t a n c e !  I t  i s  
n e a r l y  e q u a l  i n  d o m in a n t  i n h e r i t a n c e ,  w h e t h e r  o f  l a t e  o r  e a r l y  
o n s e t .
I n  t h e  r e c e s s i v e  t y p e ,  t h e  a t r o p h y  a f f e c t s  m ales  
p r e d o m i n a n t l y  i n  L e b e r ’ s d i s e a s e .
I n  R i f a t ’ s c a s e ,  t h e  numbers  a r e  t o o  s m a l l  f ro m  which  t o  
draw any  c o n c l u s i o n s  r e g a r d i n g  t h e  sex  i n c i d e n c e  i n  r e c e s s i v e  
a t r o p h y  o f  e a r l y  o n s e t .
9 ) Age o f  Onse t
The a g e  o f  o n s e t  i s  a  s t r i k i n g  d i f f e r e n c e  b e t w e e n  t h e  two.
Y e t  a g e  i s  n o t  a  d i s t i n g u i s h i n g  f a c t o r  i n  e i t h e r  t h e  A u t h o r ’ s 
c a s e s  o r  i n  L e b e r ’ s d i s e a s e .  F o r  e x a m p le ,  many o f  t h e  
p u b l i s h e d  c a s e s  o f  e a r l y  o n s e t  c a n  b e  p re su m ed  c o n g e n i t a l ,  an d  i n
t h e  A u t h o r ’ s s e r i e s  t h e  a g e  o f  o n s e t  i s  9> b u t  one c a s e  d e v e l o p e d
a t  10 .  I n  some p e d i g r e e s  o f  L e b e r ’ s d i s e a s e  t h e  o n s e t  i s  i n
e a r l y  c h i l d h o o d ,  f o r  e x a m p le ,  U s h e r ’ s c a s e s  (n.J a n d  p e d i g r e e  )
q u o t e d  by B e l l ,  g i v e s  t h e  a g e s  o f  o n s e t  i n  6 c a s e s  o u t  o f  9 
a f f e c t e d ,  a s  b e tw e e n  7 an d
U e t t i e s h i p  f a j  q u o t e s  a  f a m i l y  o f  6 c a s e s  w i t h  o n s e t  "between 
8 and  12 (C a s e  l l 6 j*  (^ rep o r ted  by B a t t e n . )  .
F u r t h e r ,  B e l l  q u o t e s  1^2 c a s e s  w i t h  a g e  o f  o n s e t  b e t w e e n  28 
an d  9 9 , and  99 c a s e s  b e tw e e n  IpO an d  51 .
The o l d e s t  r e c o r d e d  c a s e  h a d  o n s e t  a t  6 7 .
I t  I s  a l s o  n o t i c e a b l e  t h a t  t h e  a g e  o f  o n s e t  among E u ro p e a n  
women i s  r o u g h l y  e q u a l  i n  a l l  a g e  g r o u p s  ( B e l l ) .  I t  i s  among 
t h e  m a le s  t h a t  t h e  g r e a t  i n c r e a s e  i n  number  a b o u t  20 i s  f o u n d .
T h e r e f o r e ,  a g e  g r o u p s  a l o n e  c a n n o t  be  u s e d  a s  a  means o f  
c l a s s i f y i n g  such  a t r o p h i e s ,
I4J  S i g n s  and  Symptoms
I n  c a s e s  o f  e a r l y  o n s e t ,  t h e  p a t i e n t s  a r e  b o r n  w i t h  p o o r  
s i g h t ,  o r  a r e  t o o  young t o  b e  a w a r e  o f  t h e  c h a n g e .
I n  L e b e r ’ s c a s e s ,  t h e  o n s e t  i s  so m e t im es  d r a m a t i c ,  b u t  i t  
may b e  t h a t  s i g h t  i n  one ey e  h a s  b e e n  f a i l i n g  s l o w l y  f o r  some 
weeks o r  m o n th s ,  an d  t h a t  a t t e n t i o n  i s  o n l y  d raw n t o  i t  when t h e  
o t h e r  eye  f a i l s .
COMKRISON OF AUTHOR'S CASES WITH LEBER'S DISEASE
9)  F i e l d s  o f  V i s i o n
Vary i n  b o t h  s e r i e s .
I n  t h e  A u t h o r ' s  c a s e s ,  no sco tom a  was f o u n d ,  b u t  t h i s  i s  
ndkuncommon i n  L e b e r ' s  d i s e a s e  (12% h a d  no c e n t r a l  s c o t o m a ; .
I n  t h e  p u b l i s h e d  c a s e s  o f  e a r l y  o n s e t ,  p e r i p h e r a l  
c o n t r a c t i o n ,  p a r a c e n t r a l  s co to m a  an d  h e m i a n o p i a  f o r  c o l o u r  h a v e  
b e e n  m e n t i o n e d ,  b u t  a r e  n o t  c o n s t a n t  f e a t u r e s .
I t  i s  n o t  u n r e a s o n a b l e  t o  s u p p o s e  t h a t  f i e l d s  do v a r y  w i t h  
t h e  e x t e n t  o f  t h e  a t r o p h y  and  w i t h  any  s p e c i a l  b u n d l e s  a f f e c t e d .
6 ; O p h th a lm o s c o p ic  A p p e a r a n c e s  a r e  d i f f e r e n t  i n  t h e  two s e r i e s ,  
an d  t h i s ’ may b e H c e c a u s e  t h e  e a r l y  c a s e s  a r e  d u e  t o  a n  a b i o t i c  
a t r o p h y ,  and  L e b e r ' s  c a s e s  t o  a  r e t r o - b u l b a r  n e u r i t i s ;  o r  i t  
may b e ,  a s  B e l l  h a s  s u g g e s t e d ,  t h a t  t h e  s i g n s  o f  n e u r i t i s  a r e  
s i m u l a t e d  by a  h y p e r a e m i a  t o  a i d  a  f a i l i n g  f u n c t i o n .  I n  a 
number o f  c a s e s  o f  L e b e r ' s  d i s e a s e ,  no h y p e r a e m i a  i s  p r e s e n t .  
From my own e x p e r i e n c e ,  t h e  d i s c  c h a n g e s  a r e  n o t  i n  p r o p o r t i o n  
t o  t h e  v i s u a l  d i s t u r b a n c e  i n v o l v e d .
7) A s s o c i a t i o n  w i t h  o t h e r  d i s a b i l i t i e s
T h e r e  i s  n o t  s u f f i c i e n t  e v i d e n c e  t o  p r o v e  t h a t  c a s e s  o f  
L e b e r ' s  d i s e a s e  a r e  more p r o n e  t o  h e a d a c h e  e t c .  t h a n  o t h e r  p e o p l e .
CONCLUSION
A t f i r s t  s i g h t ,  c a s e s  o f  e a r l y  o n s e t  seem t o  d i f f e r  m a rk e d ly  
f ro m  L e b e r ' s  d i s e a s e ,  b u t  i f  i t  i s  a g r e e d  t h a t  L e b e r ' s  d i s e a s e  can  
h a v e  a  dom in an t  t r a n s m i s s i o n ,  a n d  i f  i t  i s  c o n s i d e r e d  t h a t  t h e  
exam ple  g i v e n  by R i f a t  i s  a  c a s e  o f  r e c e s s i v e  h e r e d i t a r y  o p t i c  
a t r o p h y  o f  e a r l y  o n s e t ,  and  i f  t h e  o p h t h a l m o s c o p i c  a p p e a r a n c e s  a r e  
d u e  t o  a  d i f f e r e n t  r e a c t i o n  t o  a  s i m i l a r  p r o c e s s  o f  a t r o p h y ,  t h e n  
t h e  o n l y  d i s t i n c t i o n  i s  t h a t  o f  a g e  o f  o n s e t ,  an d  a s  h a s  b e e n  
p o i n t e d  o u t ,  t h i s  i s  n o t  s u f f i c i e n t  i n  i t s e l f  t o  s e p a r a t e  two 
g r o u p s  i n t o  a  d i f f e r e n t  c l a s s i f i c a t i o n .
CONSIDERATION OF CAUSES
The f o l l o w i n g  h a v e  b e e n  s u g g e s t e d  a s  c a u s e s  o f  h e r e d i t a r y -  
o p t i c  a t r o p h y ; -
l j  T o x ic
2)  P i t u i t a r y
9 ) A b i o t i c  A t r o p h y
l j  T o x ic  C auses
One would  e x p e c t  a  h i s t o r y  o f  t h e  e f f e c t s  o f  s u c h  a  t o x i n  
i n  a  number  o f  t h e  c a s e s .  B e l l  h a s  b e e n  u n a b l e  t o  f i n d  i t ,  
b u t  h a s  f o u n d  t h a t  some p a t i e n t s  h a v e  b e e n  p a r t i c u l a r l y  w e l l  a t  
t h e  t i m e  o f  o n s e t .
Such  i n v e s t i g a t i o n s  a s  h a v e  b e e n  d o n e ,  do n o t  r e v e a l  any  
t o x i c  i n f l u e n c e .
I n  t h e  A u t h o r ' s  s e r i e s ,  c o l o u r  v i s i o n  was t h e  l a s t  v i s u a l  
s e n s e  t o  be  a f f e c t e d .
I n  c a s e s  o f  r e t r o - b u l b a r  n e u r i t i s ,  c o l o u r  i s  t h e  f i r s t  t o  
g o ,  an d  t h e  l a s t  t o  r e c o v e r .
2)  A P i t u i t a r y  Cause  h a s  b e e n  s u g g e s t e d  by F i s h e r  who
p o s t u l a t e s  " th a t   t em p o ry  d i s t u r b a n c e  o f  t h e  p i t u i t a r y  o f
m o d e r a t e  d e g r e e ” m ig h t  e x p l a i n  t h e  o n s e t  o f  h e r e d i t a r y  o p t i c  
a t r o p h y .
I n  a  s e r i e s  o f  X Rays o f  t h e  s e l l a  i n  60 c a s e s  o f  L e b e r ' s  
d i s e a s e ,  e n l a r g e m e n t  h a s  b e e n  f o u n d  i n  Lh-e lip c a s e s .  One c a n  
i m a g i n e  t h a t  t h i s  t h e o r y  w ould  h a v e  much t o  commend i t  i f  a l l  
c a s e s  b e g a n  a b o u t  p u b e r t y ,  b u t  when i t  i s  r e a l i s e d  t h a t  h e r e d i t a r y  
o p t i c  a t r o p h y  commences a t  any  a g e  f r o m  b i t h  t o  'JL, t h e  t h e o r y  
l o s e s  i t s  c h i e f  p o i n t .
The f a c t  t h a t  h e m i a n o p i a  h a s  o n l y  b e e n  r e p o r t e d  i n  one 
s e r i e s  o f  9 c a s e s  (7-J i s  a l s o  a g a i n s t  a  p i t u i t a r y  c a u s e .
9 j A b i o t i c  A t r o p h y ,  a s  s u g g e s t e d  by C o l l i n s  who q u o t e s
Gowers t h e o r y  o f  a  f a i l u r e  f r o m  i m p e r f e c t  v i t a l i t y ,  seems a  more 
p r o b a b l e  c a u s e  than ,  t h e  o t h e r  t w o .
C o l l i n s  c o n s i d e r s  t h a t  t h e r e  i s  a  t e n d e n c y  t o  a t r o p h y  i n  
f a m i l i e s  o f  L e b e r ' s  d i s e a s e ,  b u t  t h a t  a p r e d i s p o s i n g  f a c t o r  i s  
n e c e s s a r y  to  p r o d u c e  t h e  d i s e a s e .
One a rg u m en t  a g a i n s t  t h e  v a l i d i t y  o f  t h i s  t h e o r y  i s  t h a t  
a n  a b i o t i c  a t r o p h y  w ould  show no s i g n s  of  r e c o v e r y .  T h i s  
a rg u m e n t  c a n  b e  met w i t h  t h e  s u p p o s i t i o n  t h a t ,  w h i l e  one p a r t  
o f  t h e  damage i s  c a u s e d  by i m p a i r e d  c o n d u c t i v i t y  due  to  t n e  
r e a c t i v e  h y p e r a e m i a  a n d  c o n g e s t i o n ,  and  by t h e  r e a c t i v e  o v e r g r o w t h  
o f  n e u r o g l i a l  t i s s u e *  t h e  o t h e r  p a r t  o f  t h e  damage i s  due  to  t h e  
a t r o p h y .
When t h e  two f o r m e r  e f f e c t s  h a v e  d i m i n i s h e d ,  t h e  r e l e a s e  o f  
p r e s s u r e  w i l l  remove p a r t  of  t h e  d i s a b i l i t y .  Cases  o f  c o m p le t e  
r e c o v e r y  c o u l d  b e  e x p l a i n e d  by a s s u m in g  t h a t  t h e r e  i s  a r e s e r v e  
o f  t i s s u e  i n  t h e  o p t i c  n e r v e ,  and  t h a t  p a r t  o f  t h e  n e r v e  c an  be  
d e s t r o y e d  w i t h o u t  i m p a i r i n g  t h e  u l t i m a t e  f u n c t i o n  o f  t h e  w h o le .
-  ip6 -
CONSIDERATION OP CAUSES
Case  18L ( in  t h e  A u t h o r ' s  s e r i e s ,  jwho h a d  a n  u n m i s t a k a b l e  
p a l l o r  o f  t h e  t e m p o r a l  h a l f  o f  t h e  r i g h t . d i s c ,  g a v e  no h i s t o r y  
o f  a n y  d e f e c t  o f  v i s i o n ,  and c o u l d  r e a d  ° / 6  an d  J l .
I t  i s  c o n s i d e r e d  t h a t  h e  h a d  an .  a t r o p h y  o f  some n e r v e  
f i b r e s  w h ic h  h a s  n o t  i m p a i r e d  t h e  u l t i m a t e  f u n c t i o n  o f  t h e  w h o le .
The o n l y  p a t h o l o g i c a l  r e p o r t  i s  c o n t r i b u t e d  by R e h s t e i n e r  
and  q u o t e d  by B e l l .  „
The e x a m i n a t i o n  was done s e v e n  y e a r s  a f t e r  t h e  d i s e a s e  was 
m a n i f e s t .  The f i n d i n g s  a r e  a s  f o l l o w s
1)  G a n g l i o n  t i s s u e  a n d  n e r v e  t i s s u e  o f  r e t i n a  a t r o p h i e d .
2 ;  The a t r o p h y  i n  t h e  o p t i c  n e r v e  a f f e c t s  o n l y  c e r t a i n  b u n d l e s  
and  l e a v e s  o t h e r  b u n d l e s  h e a l t h y .
I n  t h e  a f f e c t e d  b u n d l e s ,  t h e r e  i s  a n  o v e r g r o w t h  o f  g l i a l  f i b r e s .
5 ) The m ain  a t r o p h y  f o l l o w s  t h e  c o u r s e  o f  t h e  p a p i l l o  m acu la  
b u n d l e ,  b u t  i n v o l v e s  o t h e r  b u n d l e s  as  w e l l .
I j j  No s i g n s  o f  i n f l a m m a t i o n  p r e s e n t ,  b u t  i t  i s  p o i n t e d  o u t  t h e y  
m ig h t  h a v e  d i s a p p e a r e d .
5 ; A c o m p a r i s o n  was made w i t h  a  n o n - i n f l a m m a t o r y  d e g e n e r a t i o n  o f  
t h e  o p t i c  n e r v e ,  and  t h e  two c a s e s  showed a  s t r o n g  s i m i l a r i t y .
R e h s t e i n e r  c o n c l u d e s  t h a t  t h e  a t r o p iy  i n  L e b e r ' s  d i s e a s e  i s  n o t  
s e c o n d a r y  t o  a n  i n f l a m m a t i o n
I t  i s  c o n c l u d e d  t h a t  t h e  m ost  p r o b a b l e  c a u s e  o f  h e r e d i t a r y  
o p t i c  a t r o p h y  i s  a b i o t i c  a t r o p h y .  I t  i s  p o s t u l a t e d  t h a t  t h e r e  
i s  l e s s  r e a c t i o n  t o  a t r o p h y  commencing i n  c h i l d h o o d ,  t h a n  to  
a t r o p h y  commencing i n  a d o l e s c e n c e ,  an d  t h a t  t h i s  d e g r e e  o f  
r e a c t i o n  i s  t h e  c h i e f  d i f f e r e n c e  b e tw e e n  a t r o p h i e s  o f  e a r l y  o n s e t  
an d  o f  l a t e  o n s e t ,  b o t h  o f  w h ic h  p r e s e n t  exam ples  o f  d o m in a n t  
a n d  o f  r e c e s s i v e  mode o f  t r a n s m i s s i o n .
1±7 -
S U M M A R Y
I t  i s  c o n c l u d e d  t h a t  t h e  A u t h o r ’ s s e r i e s  o f  c a s e s  o f  
d o m in a n t  h e r e d i t a r y  o p t i c  a t r o p h y  o f  e a r l y  o n s e t  i s  p a r t  o f  a 
g r o u p  o f  h e r e d i t a r y  o p t i c  a t r o p h i e s ,  d i f f e r i n g  i n  mode o f  
t r a n s m i s s i o n  a n d  i n  a g e  o f  o n s e t ,  h u t  o t h e r w i s e  c o m p a r a b le  and  
a r i s i n g  f r o m  t h e  same i n h e r i t e d  t e n d e n c y  t o  a b i o t r o p h y .
I t  must b e  e m p h a s i s e d  t h a t  h e r e d i t a r y  o p t i c  a t r o p h y  can
f o l l o w  a  d o m in an t  o r  a  r e c e s s i v e  t r a n s m i s s i o n ,  an d  t h a t  one 
t y p e  c a n  c h a n g e  t o  t h e  o t h e r  i n  a n  a f f e c t e d  f a m i l y .
I t  i s  a l s o  e m p h a s i s e d  t h a t  t h e  a g e  o f  o n s e t  v a r i e s  f r o m
bijbh t o  7 4^-j a n & t h a t  w h i l e  a  g r o u p  o f  e a r l y  o n s e t , a n d  o f
a d o l e s c e n t  o n s e t , a r e  r e c o g n i s a b l e  now, i t  i s  p r o b a b l e  t h a t  
c a s e s  w i l l  b e  p u b l i s h e d  w h ic h  w i l l  o b v i a t e  t h e  d i s t i n c t i o n  o f  
a g e  o f  o n s e t .
F i e l d s  o f  v i s i o n  v a r y  i n  d i f f e r e n t  c a s e s ,  a n d  i t  i s
I
p r o b a b l e  t h a t  t h e  p r e s e n c e  o r  a b s e n c e  o f  a  c e n t r a l  sco tom a  '
d ep e n d s  on  t h e  d e g r e e  o f  a t r o p h y  i n  t h e  p a p i l l o  m acu la r  b u n d l e .  .
The c a s e s  a r e  a l l  c h a r a c t e r i s e d  by  a  n o n - p r o g r e s s i v e  c o u r s e  
a f t e r  t h e  i n i t i a l  s t a g e s .
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